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> NOTICES* 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st supporter pasted up on said package substrate by the periphery surrounding the 
semiconductor chip carried in the package substrate, and said chip, In the manufacture approach of a 
semiconductor device of providing the 2nd supporter countered and pasted up on said chip surrounded 
by the 1st supporter while countering said package substrate and being arranged At least one of said 
package substrate, the 1st supporter, and the 2nd supporters The process which forms the long 
picture-like semiconductor device group with which it considered as the long picture-like configuration 
where two or more fields in which said semiconductor device is formed were connected for every fixed 
spacing, and two or more said semiconductor devices were cbnnected, This manufacture approach of 
the semiconductor device characterized by providing the process which divides the semiconductor 
device group of the shape of said long picture into said semiconductor device of a simple substance. 
[Claim 2] Said the 1st supporter and 2nd supporter are the manufacture approach of the semiconductor 
device characterized by being the thing of the shape of a long picture ideally formed as an object so that 
two or more fields might really it formed in in [ said 1st supporter field and the 2nd supporter field ] one 
in the manufacture approach of a semiconductor device given in claim 1 term exist for every fixed 
spacing of the die-length direction. 

[Claim 3] The 1st supporter pasted up on the TAB tape by the periphery surrounding the semiconductor 
chip carried on the TAB tape, and said chip, In the manufacture approach of a semiconductor device of 
providing the 2nd supporter countered and pasted up on the chip surrounded by said 1st supporter while 
countering said TAB tape and being arranged (a) The: inner-lead-bonding process which connects the 
pad electrode of the component forming face of a chip, to the inner lead of each field for chip loading of 
a reel-like TAB tape in which rhany fields for chip loading were formed for every fixed spaicirig of the 
die-length direction, (b) The piece separation process of an individual of a TAB tape of cutting an 
excellent article part from a reeHike TAB tape to the piece of an individual for chip simple substance 
loading, (c) The 1st supporter pasting process which pastes up the TAB tape of a piece of individual-like 
excellent article on the long picture-like 1st supporter with adhesives, (d) The component forming face 
of the chip connected to the TAB tape is covered by resin. The resin seal process of the chip to stiffen, 
the 2nd supporter pasting process which pastes up the piece of (e) individual-like 2nd supporter with 
adhesives on the 1 st [ of the shape of said long picture ] supporter, and the rear face of a chip, (f) The 
pad which consists of a conductor is formed in the ball connecting location around the field for chip 
loading of the rear face of a TAB tape. The manufacture approach of the semiconductor device 
characterized by carrying out in order of the ball loading process of connecting a solder ball to said pad, 
and the 1 st piece separation process of a supporter individual cut to the pijece of an individual of a 
semiconductor device simple substance which has a BGA package by cutting the (g) long picture-like 
1st supporter. 

[Claim 4] The inneHead-bonding process which connects the pad electrode of the component forming 
face of a chip to the inner lead of each field for chip loading of a reel-like TAB tape in which the field for 
chip loading of (a) large number was formed for every fixed spacing of the die-length direction in the 
manufacture approach of a semiconductor device according to claim 3, (b) The 1st supporter pasting 
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process which pastes up the piece of individual-like 1st supporter with adhesives on .the TAB tape of an 
excellent article, ,(c).Theipiecerseparation process, of an individual of.aTAB tape of cutting an excellent 
article part from a reel-like TAB tape to the piece of an individual for chip simple substance loading, (d) 
The component forming face of the chip connected to the TAB tape is covered by' resin. The resin seal 
process of the chip to stiffen, the 2nd supporter pasting process which pastes up said the 1st supporter 
and chip rear face on the (e) long picture-like 2nd supporter with adhesives. (f) The pad which consists 
qf a conductor is formed in the ball connecting location around the field for chip loading of the rear face 
of a TAB tape. The manufacture approach of the semiconductor device characterized by carrying=out m 
order of the ball loading process of connecting a solder ball to said pad, and the 2nd piece separation 
process of a supporter individual cut to the pieceiof an' individual of a semiconductor device simple 
substance which ha& a BGA package by cutting the (g). long picture-like 2nd supporter. ■ 
[Claim 5] In the manufacture approach of a semiconductor device according to claim 3 (a) The inner 
lead-bonding process which pulls out the reel-like TAB tape on which many fields for chip loading were 
formed for every fixed spacing of the die-length direction, and connects the pad electrode of the 
component forming face of a chip to the inner lead of each of that field for chip loading, (b) The 
component forming face of the chip connected to the TAB tape is covered by resin. The. resm seal 
process of the chip to stiffen, the separation process which cuts a (c) reel-like TAB tape on a long ^ 
picture-like TAB tape, (d) The 1st supporter pasting process which pastes up the. piece of individual like 
1st supporter with adhesives on a long picture-like TAB tape, (e) The 2nd supporter pasting processi 
which pastes upj.the piece ofindividUaHike 2nd. supporter with adhesives on the rear face. of the chip on 
the.TAB tape of-the/shape ofi said long picture, and the 1st supporter, (f) The pad- which, consists of a 
conductor,is formed in the ball connecting location around the field for chip loading of . the rear-face of a 
TAB tape. The^ manufacture approach. of the semiconductor device: characterized by carrying. out in-, 
order of the ball loading process of connecting a solder ball to said pad; and the piece separation 
process of a long picture-like TAB tape individual cut to the piece of an individual of a semiconductor 
device simple substance which has a BGA package by cutting a (g) long picture-like TAB tape.t . • ! ^ 
.[Claim*6] The inneHead^onding process which connects the pad electrode of the component forming 
face, of a chip to the inner lead of. each field for chip loadirig of a reel-like TAB tape in which the field for 
chip loading of (a)ilarge number was formed for every fixed<spac,ing=of the dieHength direction in the; 
manufacture approach of a semiconductor.device:according to claim 3, (b):The piece. separation process 
of an. individual of acTABftape:ofxuttirig.only.-an-excellerrt.articleifrom.» reeHike TAB tape to. the: piece-, 
of ah iridividual fdr'bhip.simple substance loading,'(c) The pasting process, of the . 1st. supporter and 2nd 
supporter which pastes up a piece of individual-like TAB tape on the one object of the 1 stMong picture- 
like supporter and 2nd supporter with adhesives, (d) .The component forming face of the chip conhected 
to theiTAB tape is covered by resin. The pad which consists of a, conductor is formed in the resin' seal 
process of the chip to stiffen, and the ball connecting location around the field for chip loading of the 
rear face of (e) TAB tape; The ball loading process of connecting a solder ball to said pad, (f) The 
manufacture approach.-of the semiconductor device characterized by tarrying out in order of therpiece 
separation process of one **** of the 1st supporter and 2nd:supporter cut to the piece of an individual 
of a semiconductor device simple substance which has a BGA package by cutting the one object of the 

1st long-picture-like supporter-and'2ndrSupporter. !' - / : - . ..v ' 

[Claim 7] The semiconductor chip carried in the package substrate which consists of any one of a 
printed circuit board,- a ceramic substrate, and the^ tape substrates. The Ist'supporter pasted up 'on said 
package substrate by -the periphery surrounding said chipr It is the semiconductor device characterized 
by really forming said the 1st supporter and 2nd supporter as' ari object inithe semiconductor device- 
possessing the 2nd supporter countered and pasted up on said chip surrounded- by the 1st supporter 
while countering said package substrate and being arranged. 

[Claim 8] The one object of said -1st supporter and 2nd supporter is a semiconductor device which , 
spinning of the plate of fixed thickness is carried out with-a press in a semiconductor device according 
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to claim 7, and is characterized by projecting so that the 2nd supporter field of a center section may 
< have the level difference of fixed height rather than the 1 st supporter field of a periphery. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ; _ ; 

[Field of the Invention] This invention relates to the semiconductor device possessing the manufacture 
approach of a semiconductor device of providing the semiconductor chip which was applied to. the 
manufacture approach of a semiconductor device, and the semiconductor device, especially was carried 
in the package substrate, the 1st supporter surrounding this perimeter, and the 2nd supporter which it 
was countered and arranged in these and was pasted up on the chip, and the one object of the. 1st 
supporter and 2nd supporter. , . 

[0002] . .: r 

[Description of the Prior Art] For example, the semiconductor device used for an integrated circuit card, 
the mask-ROM card for games, a small cellular^phone machine, etc. has especially the strong demand to 
a miniaturization and thin-shape-izing of a package; Between the semiconductor chip (bare chip) of a 
raise in basic wages condition and wiring substrates is electrically connected in order to accept such a 
demand, the one side plastic molded type package structure of the . structure which surrounds the 
periphery and the top-face section by the supporter is known, and ball grid array (BGA;Bair Grid Array) 
package structure is known as the example. . i - 

[0003] Generally the name of a BGA package is expressed as BGA-X (Y) according to the combination 
of the connection method Y of the package substrate ingredient X, a semiconductor chip, and a package 
substrate. ■ , 

[0004] Here, as an example of the package substrate ingredient X, there is tape substrate (tape) T, 
ceramic substrate (ceramics) C, and printed circuit board (plastics) P etc., it corresponds, respectively, 
and BGA-T, BGA-C, and BGA-P are called. 

[0005] Moreover, as an example of the connection method Y of a semiconductor chip and a package 
substrate, there are wire bonding (WB;Wire Bonding), TAB (Tape Automated Bonding), a flip chip (FC;Flip 
Chip), etc., it corresponds, respectively, and BGA~X (WB), BGA-X (TAB), and BGA-X (FC) are called. 
[0006] Therefore, since there are at least three kinds with the package substrate ingredient X with the 
connection method Y of at least three kinds, a semiconductor chip, and a package substrate, there are 
at least nine kinds of gestalten of a BGA package by the kind very much. 

[0007] Furthermore, although there is a minor key of the gestalt of a BGA package innumerably since 
various deformation can be considered in the nine above-mentioned kinds of Oita, respectively, the BGA 
package of ****** has a semiconductor chip, a package substrate, and at least one supporter in a 
component. Drawing 26 and drawing 27 show roughly an example of the cross-section structure of 
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BGA-T (FC) and BGA-T (TAB) as an example of the conventional BGA package. 

[0008] the structure of BGA-T (FC) shown in drawing 26 — for example, — " — Ball Grid Array 

Package : Market and Technology Developments", TechSearch International. Inc., and p. — 67 and 1994 

It is indicated. j ■ u tu 

[0009] In drawing 26 . it is the TAB tape on which, as for 10, the semiconductor chip was formed m both 
sides, and, as for 11. the circuit pattern 12 was formed, and the pad electrode of the component formmg 
f^ce of said chip 10 is connected to the chip loading side through the solder bump 13 usmg C4 
(Controlled collapsechip connection) technique. 

[fiOlO] It is closure resin formed so that the periphery side face of a chip 10 might be covered while 
filling up with 14 between said chips 10 and TAB tapes 1 1. 

[0011] 15 is the stiffener (metal frame) which it was arranged on said TAB tape 11 so that the periphery 
of said chip 10 and closure resin 14 might be surrounded, and was pasted up with adhesives 16. 
[0012] 17 is a cover plate (a heat sink, heat plate) pasted up with the good adhesives 16 of heat 
dissipation nature on said some of stiffeners 16 while countering said TAB tape 11, being arranged so 
that said chip 10, closure resin 1 4. and the top-face section of a stiffener 1 5 may be covered, and 
pasting up with the good adhesives 16 of heat dissipation nature all over the rear face (exposure) of said 

chip 10. ■ -A f 

[0013] 19 is the solder ball for external connection which was prepared in the chip non-carrying side oT 

said TAB tape 1 1, and was electrically connected to said circuit pattern 12. 

[0014] 20 is the mother board (circuit board) of the application product which uses the semiconductor 
device which has BGA-T(FC) package structure which was described above, the wiring pad 21 is formed 
on the component side, and the solder paste 22 is formed on it. And soldering connection of the solder 
ball 1 9 of the inferior surface of tongue of the TAB tape 1 1 of said BGA-T (FC) package is made on the 
wiring pad 21 of the above-mentioned mother board 20. 

[0015] The structure of BGA-T (TAB) shown in drawing 27 is indicated by "development of low-fever 
resistance Tape-BGA" "10th circuit mounting academic lecture convention lecture collected-works 
pp 209-210 besides Ikenaga, and 1996. 

[0016] Compared with BGA-T (FC) shown in drawing 26 . the structures of TAB tape 11a and chip 
loading to it. and a resin seal differ, and since others are the same. BGA-T (TAB) shown m drawmR 27 
attaches the same sign as the inside of drawing^ . 

[0017] Namely. TAB tape 11a has an inner lead (Cu a conductor wiring) in the chip loading section. The 
array of the solder ball connection which stands in a row in said inner lead is formed in the periphery of 
the chip loading section. Use an inneMead-bonding technique for the chip loading section, and the pad 
electrode of the component forming face of said chip 10 is connected. The closure of the pad electrode 
forming face (a connection with TAB tape 1 1 a is included) of a chip 1 0 and its periphery is covered and 
carried out with resin 1 4 in said chip loading section. 

[0018] And said TAB tape 1 la was countered, the 2nd supporter (external supporter corresponding to 
said cover plate, a heat sink, and a heat plate) 17 was arranged so that said chip 10 and the top-face 
section of the 1st supporter (internal supporter corresponding to said stiffener and a metal frame) 15 
might be covered, and the whole surface of the rear face (exposure) of said chip 10 and the top face of 
.-. -said stiffener 15 are pasted with the good adhesives 16 of heat dissipation nature. 

[0019] Drawing 28 shows an example of the conventional production process of a BGA-T (TAB) 

package. ■■ i 

(a) Pull out some TAB tapes on which the field for chip loading of inneHead-bondmg process a large 
number was formed for every fixed spacing of the die-length direction, and the whole was held by the 
letter of winding (the shape of a reel), and connect the pad electrode of the component forming face of 
a chip to the inner lead of the field for chip loading by thermocompression bonding. 

(b) Potting process (closure process) 

Heat curing of the component forming face of a chip is covered and carried out by epoxy system resin. 
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[dOZO] (c) Paste up with adhesives a piece of stiffener pasting process individual-like stiffener (for 
example, thing of 0.35mm thickness which consists of SUS304H) on a TAB tape. 

[0021] (d) Paste up with adhesives a piece of cover-plate pasting process individual-like cover plate (for 
example, thing of 0.2mm thickness which consists of Cu) on the rear face of said chip, and a stiffener. 
[0022] (e) Cut the piece separation process TAB tape of an individual of a TAB tape to the piece of an 
individual of a semiconductor device simple substance. 

|JD023] (f) Paste up an eutectic solder ball on said pad through the above-mentioned flux after forming in 
the ball connecting location on the rear face of a ball loading process package the pad which consists of 
a conductor and applying flux to the pad section. Furthermore, by heating in 150 degrees C and 60 
seconds or more, said flux is activated and said eutectic solder ball and pad are connected by heating in 
220 degrees C and 20 seconds or more. 

[0024] However, since the production process of conventional BGA-T (FC) and BGA-T (TAB) which 
were described above deals with a stiffener and a cover plate by the shape of a piece of an individual, 
respectively, handling is difficult, and it is influenced of the yield of a TAB tape and productivity is 
unstable [ the production process ]. 

[0025] That is, a TAB tape has the worst yield as a components simple substance among the TAB tape 
which is the main component of a BGA package, a stiffener, and a cover plate. The reason is that a TAB 
tape usually has the complicated structure where the laminating of polyimide tape 75micrometer / 0.2- 
0.4 micrometers of the adhesives 1 2 micrometer/Gu foil 25 micrometer/Sn plating is carried out, and an 
inner lead tip bends or breaks when an inner lead is still more detailed (for example, inner lead width of 
face is 30 micrometers, and an inner lead pitch is 60 micrometers). 

[0026] As described above, when the yield of a TAB tape is bad, a chip, a stiffener, and a cover plate will 
be carried only in the excellent article of a TAB tape, and a reel-like TAB tape will be dealt with to the 
defective of a TAB tape, without carrying anything. Therefore, since the stability of a reel-like TAB tape 
worsens and a defective as well as an excellent article is conveyed, productivity worsens. 
[0027] Moreover, since a TAB tape is dealt with by the shape of a reel in the production process of a 
BGA package, curvature and a core set occur on a TAB tape, and smoothness of a TAB tape cannot be 
realized at the time of ball loading, but ball loading is difficult. 

[0028] Drawing 29 shows roughly an example of the cross-section structure of BGA-P (FC) as other 
examples of the conventional BGA package. 

[0029] In drawing 29 . it is the package substrate (printed circuit board) with which, as for 10^ the . 
semiconductor chip was formed in both sides, and, as for 11, the circuit pattern was formed! 
[0030] Flip chip bonding of said semiconductor chip 10 and printed circuit board 1 1 is carried out, and 
the pad electrode of the component forming face of said chip 10 is connected to the printed circuit 
board through the solder bump 13. 

[0031] It is closure resin formed so that the periphery side face of a chip 10 might be covered while 
filling up with 14 between said chips 10 and printed circuit boards 11. 

[0032] 15 is the 1st suppqrter (a stiffener, metal frame) which it was arranged on said printed circuit 
board 11 so that the periphery of said chip 10 and closure resin 14 might be surrounded, and was pasted 
up with adhesives 16. 

[0033] 17 is the 2nd supporter (a cover plate, a heat sink, heat plate) pasted up with the good adhesives 
16 of heat dissipation nature on said some of stiffeners 16 while countering said printed circuit board 11, 
being arranged so that said chip 10, closure resin 14, and the top-face section of a stiffener 15 may be 
covered, and pasting up with the good adhesives 16 of heat dissipation nature all over the rear face 
(exposure) of said chip 10. 

[0034] 19 is the solder ball for external connection which was prepared in the chip non-carrying side of 
said printed circuit board 11, and was electrically connected to said circuit pattern. 
[0035] Drawing 30 (a), (b), and drawing 31 (a) and (b) show an example of the conventional production 
process of the BGA-P (FC) package of drawing 29 in order of a process. 



-6- 



[003*6] (a) As shown in flip-chip-bonding process drawing 30 (a), connect wiring which serves as the 
solder bump .13 who consists of eutectic solder (Sn/Pb=63wt%/37wt%) prepared on the pad electrode of 
the component forming face of the piece of individual-like chip 10 from the eutectic solder on Cu circuit 
pattern of the piece of individual-like printed circuit board 11 (Sn/Pb=63wt%/37wt%) by 
thermocompression bonding (flip chip bonding). 

[0037]Then, you make it filled up with closure resin (not shown) between a chip 10 and a printed circuit 
^oard 11. The process filled up with this resin is performed by the dispensing method like spreading of 
usual resin. This dispensing method controls the mobile called the syringe for resin restoration by the 
control device called a dispenser, and is filled up with resin from the nozzle (tubing) which exists at the 
tip of a syringe. 

[0038] (b) As shown in stiffener pasting process drawing 30 (b), paste up the piece of individual-like 
stiffener (for example, thing of 0.35mm thickness which consists of SUS304H) 1 5 with adhesives 1 6 on 
the printed circuit board 11 after said flip chip bonding. 

[0039] (c) As shown in cover-plate pasting process drawing 31 (a), paste up the piece of individual-like 
cover plate (for example, thing of 0.2mm thickness which consists of Cu) 17 with adhesives 16 on the 
rear face of the chip 10 on the printed circuit board 11 after said stiffener pasting, and a stiffener 15. 
[0040] (d) Paste up an eutectic soldenball on said pad through the above-mentioned flux after forming 
in the ball connecting location of the rear face of the printed circuit board 1 1 after stiffener pasting and 
cover-plate pastin&the pad, which consists of a conductor and applying flux to the pad section, as 
shown in ball loading process drawing 31 (b). Furthermore, by heating in 150 degrees C and 60 seconds 
or more, said flux is activated and said eutectic solder ball and pad are connected by heating in 220 
degrees C and 20 seconds or more. 

[0041] However, since the production process of conventional BGA-P (FC) which was described above 
deals with a printed circuit board 11, a stiffener, and a cover plate by the shape of a piece of an • 
individual, respectively, it is difficult handling and its productivity is low. 
[0042] 

[Problem(s) to be Solved by the Invention] As described above, since the stiffener and the cover plate 
were dealt with by the shape of a piece of an individual in the production process of conventional BGA- 
T (FC) and BGA-T (TAB), respectively, handling is difficult and it was influenced of the yield of a TAB 
tape, and the stability and productivity of production were bad and there was a problem that ball loading 
wasdifficult. : r 

[0043] Moreover, in the production process of conventional BGA-P (FC), since the- printed circuit board, 
the stiffener, and the cover plate were dealt with by the shape of a piece of an individual, respectively, 
handling is difficult and there was a problem that productivity was low. 

[0044] This invention is what was made that the above-mentioned trouble should be solved. A package 
substrate. By being the long picture-like thing in which two or more field for chip loading, 1st supporter 
field, or 2nd supporter field was formed for every fixed spacing of the die-length direction, and dealing 
with at least one of the 1st supporter and the 2nd supporters It aims at offering the manufacture ^ 
approach of a semiconductor device of handling becoming easy and becoming possible to raise 
productivity. 

[0045] Moreover, other purposes of this invention can remove- the effect of [ when the yield-of a TAB 
tape is bad ], can control the curvature of a TAB tape, and a core set, can realize smoothness of a TAB 
tape on the occasion of BGA-T package manufacture of BGA-T (FC), BGA-T (TAB), etc. at the time of 
ball loading, and are to offer the manufacture approach of a semiconductor device of having the package 
with which it becomes easy to carry a ball as expected. 

[0046] Moreover, other purposes of this invention When the 2nd supporter pasted up on a chip while 
countering the 1st supporter and package substrate which are pasted up on a package substrate and 
arranged by the periphery surrounding the semiconductor chip carried in the package substrate uses 
what was really formed as an object It is in offering the semiconductor device which can attain 
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' improvement in the dimensional accuracy of reduction of components cost arid the number of 
production processes, and the thickness direction, and reinforcement, and lightweight-ization. 
[0047] 

[Means for Solving the Problem] The semiconductor chip with which the manufacture approach of the 
semiconductor device of this invention was carried in the package substrate. The 1st supporter pasted 
up on said package substrate by the periphery surrounding said chip, In the manufacture approach of a 
semiconductor device of providing the 2nd supporter countered and pasted up on said chip surrounded 
by the 1st supporter while countering said package substrate and being arranged At least one of said 
p^ickage substrate, the 1st supporter, and the 2nd supporters It considers as the long picture-like 
configuration where two or more fields in which said semiconductor device is formed were connected for 
every fixed spacing, and is characterized by providing the process which forms the long picture-like 
semiconductor device group with which two or more said semiconductor devices were connected, and 
the process which divides the semiconductor device group of the shape of said long picture into said 
semiconductor device of a simple substance. 
[0048] It is characterized by providing. 

[0049] Moreover, the semiconductor chip carried in the package substrate with which the 
semiconductor device of this invention consists of any one of a printed circuit board, a ceramic 
substrate, and the tape substrates, The 1st supporter pasted up oh said package substrate by the 
periphery surrounding said chip, While countering said package substrate and being arranged, in the 
semiconductor device possessing the 2nd supporter countered and pasted up on said chip surrounded 
by the 1st supporter, said the 1st supporter and 2nd supporter are characterized by really being formed 
as an object. 
[0050] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0051] The manufacture approach of the semiconductor device of this invention is applied in case the 
semiconductor device possessing the 2nd supporter countered and pasted up on said chip surrounded 
by the 1st supporter is manufactured, while countering the 1st supporter pasted up on said package 
substrate, and said package substrate and being arranged by the periphery surrounding the 
semiconductor chip carried in the package substrate, and said chip. 

[0052] As said package substrate, a tape substrate (TX a printed circuit board (P), a ceramic substrate 
(C), etc. are mentioned. Moreover, as for the electrical installation approach of of said semiconductor 
chip and package substrate, a flip chip (FC), wire bonding (WB), TAB, etc. are mentioned. 
[0053] Therefore, when applying this invention to the package of a ball grid array (BGA).mold, packages, 
such as BGA-T (TAB), BGA-T (FC), BGA-T (WB), BGA-P (FC), BGA-P (WB), and BGA-P (TAB), can 
be realized. 

[0054] First, the production process of a BGA-T (TAB) package is explained as a gestalt of 
implementation of the 1st of the manufacture approach of the semiconductor device of this invention. 
[0055] The manufacture approach of the semiconductor device concerning the gestalt of the 1st 
operation The stiffener pasted up on the TAB tape while countering said TAB tape and being arranged 
by the periphery surrounding the semiconductor chip carried in the TAB tape, and said chip (the 1st 
supporter), When the BGA-T (TAB) package possessing the cover plate (the 2nd supporter) countered 
and pasted up on said chip surrounded with the stiffener while countering said TAB tape and being 
arranged is manufactured, Said TAB tape. The long picture-like thing in which two or more fields for chip 
loading, stiffener fields, or cover-plate fields were formed for every fixed spacing of the die-length 
direction in at least one of a stiffener and cover plates is used. Two or more semiconductor devices are 
characterized by providing the process which forms the semiconductor device group of the shape of a 
long picture which stood in a row in the die-length direction, and the process which divides the 
semiconductor device group of the shape of said long picture into the semiconductor device of two or 
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more simple substances. ■ 

[0056] In addition, there is ten kinds of combination whose at least one of the cover plates of the shape 
of the stiffener of the shape of the TAB tape of the shape of the shape of a long picture, the shape of a 
reel and a piece of an individual, the shape of a long picture, and a piece of an ind.v.dual and the shape 
of a long picture, and a piece of an individual is a long picture-like thing. A reason w.th ten kmds of th.s 
combination is explained below. Since it is by three kinds on a TAB tape and there are two kinds w.th 
1.WO kinds and a cover plate with a stiffener as mentioned above, the maximum number of cases 
considered is 3x2x2=1 2 kind, the inside of this - a TAB tape - the shape of a reel, and a stiffener -- 
for the shape of a reel, and a stiffener, the shape of a piece of an individual and the cover plate of piece 
of individual-like combination is not [ the shape of a piece of an individual, and a cover plate / piece of 
individual-like combination and a TAB tape / at least one ] long pictures-like. Therefore, the number of 
combination becomes 12-2=10 kind. u- • 

[0057] Moreover, it is formed in the shape of a long picture, and there is three kinds of one combination 
[ a stiffener and a cover plate ] whose TAB tape is the thing of the shape of the shape of a piece of an 
individual, the shape of a long picture, and a reel. Furthermore, it is formed in the shape of a long picture, 
and there is two kinds of one combination [ a stiffener and a TAB tape ] whose cover plate has the 
shape of the shape of a piece of an individual and a long picture. 

[0058] Therefore, although there is 15 kinds (ten kinds of +three kinds of +iwo kinds) of combination of 
the TAB tape which applies this invention approach, a stiffener, and a cover plate as a whole, a typical 

example is given and explained hereafter. 

[0059] <Example 1-1> drawing 1 is a low chart which shows an example of the production process by 
the combination of a long picture-like stiffener. a piece of individual-like TAB tape, and a piece of 
individual-like cover plate. 

[0060] Drawing 2 (a) is the top view showing an example of stiffener 15a of the shape of a long picture 
used at the process of drawmgj. . 

[0061] Stiffener field 1 5b of plurality (for example. 4-6) is formed for every fixed spacing of the die 
length direction, the polyimide tape and coefficient of thermal expansion of a TAB tape consist of an 
ingredient (for example. SUS304H) which has rigidity near and required as a supporter, and stiffener 15a 
of the shape of this long picture is the thing of about 0.35mm thickness. In this case, stiffener field 15b 
has the shape of a square ring mostly, and is formed in one in the thin condition of having hung and 
having been connected through pin 15d, to frame partial 15c of a stiffener. for example. Moreover, 
opehing 15e of a conveyance guide and identification marking combination is intermittently formed in the 
die-length direction at the crosswise both^sides section of a long picture-like stiffener. 
[0062] Drawing 2 (b) is the top view showing the rear face of an example of the TAB tape 1 1 of the 
shape of a piece of an individual used at the process of drawing 1 . 

[0063] The TAB tape of the shape of this piece of an individual is cut from a reel-like TAB tape in an 
excellent article part by the piece of an individual for chip simple substance loading. Like the usual thing, 
it comes to carry out the laminating of polyimide tape 75micrometer / 0.2-0.4 micrometers of the 
adhesives 12 micrometer/Cu foil 25 micrometer/Sn plating, this TAB tape has an inner lead (Cu a 
conductor wiring) in chip loading section lib. and array 1 1c of the solder ball connection which stands in 
....-a row in-said inner lead is formed in the periphery ofthe chip loading section. 

[0064] Drawing 2 (c) is the top view showing an example of the cover plate 17 of the shape of a piece of 
an individual used at the process of drBwingJ. . 

[0065] from an ingredient with thermal conductivity sufficient [the cover plate ofthe shape of this 
piece of an individual ] (for example. Cu) — becoming — about 0.2mm thickness — it is a square mostly. 
[0066] Hereafter, it explains to a detail in order of a process, referring to drawing 1 and drawing 2 (a), (b), 

and (c). • I J j: 

[0067] (a) Connect the pad electrode of the component forming face of a chip 10 to the inner lead of 
each field for chip loading of a reel-like TAB tape in which the field for chip loading to a majority of reel- 
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' like TAB tapes [ inneHead-bonding process ] was formed for every fixed spacing of the die-length 
direction by thermocompression bonding. 

[0068] (b) Cut an excellent article part from the TAB tape of the shape of a piece separation process 
reel of an individual of a TAB tape to the piece of an individual for chip simple substance loading. 

(c) Paste up the TAB tape of a piece of individual-like excellent article on a stiffener pasting process 
long picture-like stiffener with adhesives. 

(d) Potting process (closure process) 

Heat curing of the component forming face of the chip 10 in the condition of having connected with the 
TAB tape is covered and carried out for example, by epoxy system resin. 

[0069] (e) Paste up a piece of cover-plate pasting process individual-like cover plate with adhesives on 
the stiffener of the shape of said long picture, and the rear face of a chip 10. 

[0070] (f) Paste up an eutectic solder ball on said pad through the above-mentioned flux after forming 
the pad which consists of a conductor in the ball connecting location around the field for chip loading of 
the rear face of the TAB tape on which the ball loading process long picture-like stiffener was attached 
and applying flux to the pad section. Furthermore, by heating in 150 degrees C and 60 seconds or more, 
said flux is activated and said eutectic solder ball and pad are connected by heating in 220 degrees C 
and 20 seconds or more. 

[0071] (g) By the stiffener of the shape of a piece separation process long picture of an individual of a 
long picture-like stiffener hanging, and cutting the pin section, cut to the piece of an individual of a 
semiconductor device simple substance, and obtain a BGA package as shown in drawing 27 . 
[0072] A long picture-like stiffener is used as described above. An inner-lead-bonding process. By 
carrying out the piece separation process of an individual of a TAB tape, a long picture-like stiffener 
pasting process, a closure process, a cover^plate pasting process, a ball loading process, and the piece 
separation process of an individual of a long picture-like stiffener in order The effect of [ when the yield 
of a TAB tape is bad ] can be removed, the curvature of a TAB tape and a core set can be controlled, 
smoothness of a TAB tape can be realized at the time of ball loading, and the semiconductor device 
which has the BGA package with which it becomes easy to carry a ball as expected can be 
manufactured. 

[0073] Moreover, it can become possible to choose only the excellent article of a TAB tape simple 
substance (for a defective to be excepted), and to shift to a potting process, and the resin cure within 
the heating furnace usually carried out at a potting process can be made to skip about a defective by 
carrying out the piece separation process of an individual to the piece of an individual of a TAB tape 
before a potting process. Thereby, it becomes possible to attain improvement in a throughput, and 
reduction-ization of a production cost. 

Even if it replaces sequence so that (d) potting process (closure process) in the <modification of 
example 1-1> aforementioned example 1-1 may be carried out before the piece separation process of 
an individual of (b) TAB tape, the effectiveness by using the stiffener of the shape of a long picture 
which was described above is acquired. 

[0074] <Example 1-2> drawing 3 shows an example of the production process by the combination of a 
long picture-like cover plate, a piece of individual-like TAB tape, and a piece of individual-like stiffener. 
[0075] Drawing 4 (a), (b), and (c) are the top views showing an example of the rear face of the TAB tape 
1 1 of the shape of cover-plate 1 7a of the shape of a long picture used at the process of drawing 3 , and 
a piece of an individual, and the piece of individual-like stiffener 15. 

[0076] As for long picture-like covei^plate 17a, the thing of 0.2mm thickness which consists of a 
metallic material (for example, Gu) with the thermal conductivity cover-plate field 17b of plurality (for 
example, 4-6) is formed for every fixed spacing of the die-length direction, and sufficient [ b ] in this 
example is used. 

[0077] Said covei^plate field 17b is formed in one in the thin condition of having hung and having been 
connected through pin 17d, to frame partial 17c of a cover plate. Moreover, opening 17e is intermittently 
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formed in the die-length direction at the crosswise both-sides section of a long picture-like cover plate. 
[0078] Hereafter, it explains to a detail in order of a process, referring to drawing 3 and drawing 4 . 
[0079] (a). Connect the pad electrode of the component forming face of a chip; 10 to the inner lead of 
each field for chip loading of a reel-like TAB tape in which the field for chip loading to a majority of reel- 
like TAB tapes [ inner-iead-bonding process ] was formed for every fixed spacing of the die-length 
direction by thermocompression bonding. 

LP080] (b) Paste up with adhesives a piece of piece of individual-like stiffener pasting process 
individual-like stiffener (for example, thing of 0.35mm thickness which consists of SUS304H) on the TAB 
tape of an excellent article. 

[0081] (c) Cut an excellent article part from the TAB tape of the shape of a piece separation process 
reel of an individual to the piece of an individual of a reel-like TAB tape to the piece of an individual for 
chip simple substance loading. 

(d) Paste up said stiffener and chip 10 rear face on a long picture-like covei-plate pasting process long 
picture-like cover plate with adhesives. 
[0082] (e) Potting process (closure process) 

Heat curing of the component forming face of the chip 10 in the condition of having connected with the 
TAB tape is covered and carried out for example, by epoxy system resin. 

[0083] (f) Paste up an eutectic solder ball on said pad through the above-mentioned flux after forming in 
the ball connecting location around the field for chip loading of the rear face of a ball loading process 
TAB tape the pad which consists of a conductor and applying flux to the pad section. Furthermore, by 
heating in 150 degrees C and 60 seconds or more, said flux is activated and said eutectic solder ball and 
pad are connected by heating in 220 degrees C and 20 seconds or more. 

[0084] (g) By the cover plate of the shape of a piece separation process long picture of an individual of 
a long picture-like cover plate hanging, and cutting a pin part, cut to the piece of an individual of a 
semiconductor device simple substance, and obtain a BGA package as shown in drawing 27 . 
[0085] Sequence may be replaced so that (e) potting process in the <modification of example 1-2> 
aforementioned example 1-2 may be carried out before the piece separation process of an individual of 

(c) TAB tape: _ j 

[0086] The effectiveness by using a long picture-like cover plate according to the above mentioned 
example 1-1 also according to the above-mentioned example 1-2 and its modification is acquired. 
[0087] <Example 1-3> drawing 5 shows an example of the production process by the combination of a 
long picture-like TAB tape,.a piece of individual-like stiffener, and a piece of individual-like cover plate. 
[0088] Drawing 6 (a), (b), and (c) are the top views showing ah example of the stiffener 15 of the shape 
of the rear face of TAB tape 11a of the shape of a long picture used at the process of drawing 5 , and a 
piece of an individual, and thfe piece of individual-like cover plate 17. 

[0089] Long picture-like TAB tape 1 la is a thing in the condition that field 1 lb for chip loading of 
plurality (for example. 4-6) is formed for every fixed spacing of the die-length direction, for example, 
cutting separation is carried out from a reel-like TAB tape at the shape of a long picture. In addition, 
1 1c is the array of a solder ball connection, and 1 1 d is opening. 

[0090] Hereafter, it explains to a detail in order of a process, referring to drawing 5 and drawing 6 . 
[0091] (a).Pull -out the reeHike TAB tape- on which the field for chip, loading to a majority of reeHike 
TAB tapes [ inneHead-bonding process ] was formed for every fixed spacing of the die-length direction, 
and connect the pad electrode of the component forming face of a chip 10 to the inner lead of each of 
that field for chip loading by thermocompression bonding. 
[0092] (b) Potting process (closure process) 

Heat curing of the component forming face of the chip 10 in the condition of having connected with the 
TAB tape is covered and carried out for example, by epoxy system resin. 

[0093] (c) The shape of a reel of a TAB tape -> cut the TAB tape of the shape of a long picture-like 
separation process reel on a long picture-like TAB tape. 
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tdOS4] (d) Paste up with adhesives a piece of stiffener pasting process individual-like stiffener (for 
example, thing of 0.35mm thickness which consists of SUS304H) on a long picture-like TAB tape. 
[0095] (e) Paste up with adhesives a piece of cover-plate pasting process individual-like cover plate (for 
example, thing of 0.2mm thickness which consists of Cu) on the rear face of the chip 10 on the TAB 
tape of the shape of said long picture, and a stiffener. 

[0096] (f) Paste up an eutectic solder ball on said pad through the above-mentioned flux after forming in 
the ball connecting location around the field for chip loading of the rear face of a ball loading process 
long picture-like TAB tape the pad which consists of a conductor and applying flux to the pad section. 
Furthermore, by heating in 150 degrees C and 60 seconds or more, said flux is activated and said 
eutectic solder ball and pad are connected by heating in 220 degrees C and 20 seconds or more. 
[0097] (g) Cut the TAB tape of the shape of a piece separation process long picture of an individual of a 
TAB tape to the piece of an individual for semiconductor device simple substance loading, and obtain a 
BGA package as shown in drawing 27 . 

[0098] The effectiveness by using a long picture-like TAB tape also according to the 3rd above- 
mentioned example and its modification according to the 1st above mentioned example is acquired. 
[0099] The combination of the one one object of a stiffener cover plate and piece of individual-like TAB 
tape formed in the shape of a long picture is used for the <example 1-4> example 1-4. [a stiffener and 
a cover plate ] 

[0100] Drawing 7 (a) is the sectional view showing an example of the one object 70 of the stiffener 
cover plate of the shape of a long picture used by the production process by the example 1-4, and 
shows an example of the flat surface seen from the top face to drawing 7 (b). 

[0101] That in which the one object 70 of the stiffener cover plate of the shape of this long picture was 
formed so that the plate or Cu plate with which stiffener field 15b of plurality (for example. 4-6) and 
square cover-plate field 17b are formed for every fixed spacing of the die-length direction, and consist 
of SUS304H of 0.2-0.40mm thickness in this example might be pressed and covei^plate field 17b and 
stiffener field 1 5b might have a level difference is used. 

[0102] In addition, into drawing 7 (b). as a dotted line shows, near the four-corners section of covers 
plate field 17b. the hole for making cover-plate field 17b project easily by the spinning of a stiffener 
cover plate may be prepared. 

[0103] Drawing 8 shows an example of the production process by the example 1~4 which used the one 
object 70 of the stiffener cover plate of drawing 7 . 

[0104].Hereafter, it explains to a detail in order of a process, referring to drawing 7 . drawing 8 , and 
drawing 27 . 

[0105] (a) Connect the pad electrode of the component forming face of a chip 10 to the inner lead of 
each field for chip loading of a reel-like TAB tape in which the field for chip loading to a majority of reel- 
like TAB tapes [ inner-lead-bonding process ] was formed for every fixed spacing of the die-length 
direction by thermocompression bonding. 

[0106] (b) Cut only an excellent article from the TAB tape of the shape of a piece separation process 
reel of an individual of a TAB tape to the piece of an individual for chip simple substance loading, 
(c) Paste up a piece of individual-like TAB tape on the one object of the stiffener cover plate of the 
shape of a pasting process long picture of the one object of a long picture-like stiffener cover plate with 
adhesives. 

[0107] (d) Potting process (closure process) 

While it has been in the condition that the chip 10 was connected to the TAB tape on which the one 
object of a long picture-like stiffener cover plate was attached, heat curing of the component forming 
face of a chip 10 is covered and carried out by epoxy system resin. 

[0108] (e) Paste up an eutectic solder ball on said pad through the above-mentioned flux after forming 
the pad which consists of a conductor in the ball connecting location around the field for chip loading of 
the rear face of the TAB tape on which the one object of a ball loading process long picture-like 
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stiffener cover plate was attached and applying flux to the pad section. Furthermore, by heating in 150 
degrees C and 60 seconds or more, said flux is activated and said eutectic solder ball and pad are 
connected by heating in 220. degrees C and-20.seconds or moi-e. 

[0109] (f) Cut the one object of the stiffener cover plate of the shape of a piece separation process 
long picture of an individual of the one object of a long picture-like stiffener cover plate to the piece of 
an individual of a semiconductor device simple substance, and obtain a BGA package. 
[0110] The effectiveness by using long picture-like a stiffener and a cover plate also according to the 
4th above-mentioned example and its modification according to the 1st above mentioned example is 

acquired. ' . , i a ^ ■* 

[0111] The semiconductor device manufactured according to the above-mentioned example 1-4 and its 
modification The semiconductor chip carried in the TAB tape as shown in drawing 9 . and the stiffener 
pasted up on said TAB tape by the periphery surrounding said chip. While countering said TAB tape and 
being arranged, the cover plate countered and pasted up on said chip surrounded with the stiffener is 
provided, and said stiffener and cover plate are characterized by really being formed as an object. 
[0112] In this case, spinning of the plate of fixed thickness is carried out with a press, and the one 
object of said stiffener and cover plate is projected so that the cover-plate field of a. center section 
may have the level difference of fixed height rather than the stiffener field of a periphery. 
[0113] In addition, a cover-plate field is a square, and as long as the one object of said stiffener and 
cover plate is required because of spinning, it may prepare a hole near the foui^comers section:of a 
cover-plate field. It becomes possible to miss outside the gas which occurred by existence of this hole 
in the interior surrounded with the stiffener and the cover plate, and moisture. 

[0114] According to the semiconductor device manufactured according to the example 1-4 which was 
described above, and its modification When the cover plate pasted up on a chip while countering the 
stiffener and TAB tape which are pasted up on a TAB tape and arranged by the periphery surrounding 
the semiconductor chip carried in the TAB tape uses what was really formed- as an object It becomes 
possible to attain improvement in the dimensional accuracy of reduction of components cost and the 
number of production processes, and the thickness direction, and reinforcement, and lightweight-ization. 
[01 15]. The semiconductor chip carried on the <example 1-5> TAB tape, the stiffener pasted up on the 
TAB tape by the periphery of said chip. Manufacture of the semiconductor device possessing the cover 
plate countered and pasted up on the chip surrounded with said stiffener while countering said TAB tape 
and being arranged is faced. What stuck the long picture-like stiffener and the long picture-like TAB 
tape. Or the thing which stuck the long picture-like cover plate and the long picture-like TAB tape. Or 
what stuck the long picture-like stiffener and the long picture-like cover plate is prepared in advance, 
after making it paste up with the component of the shape of other piece of an individual, it cuts to the 
piece of an individual of a semiconductor device simple substance, and a BGA package as shown in 
drawing 27 is obtained. ■ ■ 

[0116] Next the production process of a BGA-P (FC) package is explained as a gestalt of 
implementation of the 2nd of the manufacture approach of the semiconductor device of this invention. 
[0117] The stiffener pasted up on the package substrate while the gestalt of the 2nd operation 
countered said package substrate and was arranged by the periphery surrounding the semiconductor 
chip carried in the printed- circuit board, and said chip (the 1 st supporter), When the BGA-P (F-C) 
package possessing the cover plate (the 2nd supporter) countered and pasted up on said chip 
surrounded with the stiffener while countering said package substrate and being arranged is 
manufactured. Said printed circuit board. The long picture-like thing in which two or more fields for chip 
loading, stiffener fields, or cover-plate fields were formed for every fixed spacing of the die-length ^ 
direction in at least one of a stiffener and cover plates is used. Two or more seniiconductor devices are 
characterized by providing the process which forms the semiconductor device group of the shape of a 
long picture which stood in a row in the die-length direction, and the process which divides the 
semiconductor device group of the shape of said long picture into the semiconductor device of two or 
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more simple substances. 

[0118] In addition, there is seven kinds of combination whose at least one of the cover plates of the 
shape of the stiffener of the shape of the printed circuit board of the shape of the shape of a long 
picture and a piece of an individual, the shape of a long picture, and a piece of an individual and the 
shape of a long picture, and a piece of an individual is a long picture-like thing. This reason that has 
seven kinds is explained below. The number of the greatest combination with which a printed circuit 
l^oard, a stiffener, and a cover plate are considered is 2x2x2=8 kind. In this, one kind which is the' case 
where all are a piece-like of an individual is removed. Therefore, the number of the combination whose 
at least one is a long picture-like becomes 8-1=7 kind. Moreover, it is formed in the shape of a long 
picture, and there is two kinds of one combination [ a stiffener and a cover plate ] whose printed circuit 
board is the thing of the shape of the shape of a piece of an individual and a long picture. Therefore, 
although there is nine kinds (seven kinds of +two kinds) of BGA-P (FC) concerning the gestalt of the 
2nd operation as a whole, it gives and explains a typical example hereafter. 
[0119] <Example 2-1 > drawing 10 (a) and (b) are drawings showing roughly the decomposition 
perspective view of the principal part showing an example of the production process of BGA-P (FC) 
which used the cover plate 17 of the shape of a long picture-like stiffener, the printed circuit board of 
the shape of a piece of an individual with which resin was filled up between chips after the excellent 
article chip was carried, respectively, long picture-like stiffener 15a, and a piece of an individual, arid an 

example of an overall side cross section. . ^ _ . . „ . - 

[0120] Drawing 1 1 is the top view showing an example of long picture-like stiffener 15a in drawing 10 (a). 
Two or more stiffener field 15b is formed for every fixed spacing of the. die-length direction, and this 
long picture-like stiffener 15a consists of an ingredient (for example, SUS304H) which has rigidity 
required as a supporter, and is the thing of about 0.35mm thickness. The above-mentioned stiffener field 
15b has. the shape of a square ring mostly, and is formed in one in the thin condition of having hung and 
having been connected through pin 15d. to frame partial 15c of a long picture-like stiffener, for example. 
Moreover, opening 15e is intermittently formed in the die-length direction at the crosswise both-sides 
section of a long picture-like stiffener. 

[0121] In drawing 10 (a) and (b), it is the package substrate (printed circuit board) with which, as for 10, 
the semiconductor chip was formed in both sides, and, as for 11, the circuit pattern was formed. Flip 
chip bonding of said semiconductor chip 10 and printed circuit board 11 is carried out, and the pad 
electrode of the component forming face of said chip 1 0 is connected to the printed circuit board 
through the solder bump 13. It is closure resin formed so that the periphery side face of a, chip 10 might 
be covered while filling up with 1 4 between said chips 10 and printed circuit boards 1 1. 
[0122] 15 is the 1st supporter (a stiffener, metal frame) which it was arranged on said printed circuit 
board 1 1 so that the periphery of said chip 10 and closure resin 14 might be surrounded, and was pasted 
up with the adhesion sheet 16. The purpose of using this stiffener holds a chip 10 and a printed circuit 
board 11. 

[0123] 17 is the 2nd supporter (a cover plate, a heat sink, heat plate) pasted up with the good adhesion 
sheet 18 of heat dissipation nature on said some of stiffeners 16 while countering said printed circuit 
board 11, being arranged so that said chip 1,0, closure resin 14, and the top-face section of a stiffener 
15 may be covered, and pasting up with the good adhesion sheet -18 of-heat dissipation nature-all over 
the rear face (exposure) of said chip 10. what the purpose of using this cover plate holds a chip 10 and 
a printed circuit board 11, and performs heat leakage from a chip 10 — it is ~ from an ingredient with 
sufficient thermal conductivity (for example, Gu) — becoming — about 0.2mm thickness — it is a 
square mostly. 

[0124] 19 is the solder ball for external connection which was prepared in the chip non-carrying side of 
said printed circuit board 11, and was electrically connected to said circuit pattern. 
[0125] In addition, by this example, the adhesion sheets 16 and 18 are used for said adhesion. That is, 
the 1st adhesion sheet 16 of the double-sided bonded type of the shape of a long picture by which 
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opening was carried out corresponding to the chip loading field is used, and the piece of Individual-like 
substrate 11 is laid in one side of the 1st adhesion sheet 16, and long picture-like stiffener 15a is laid in 
other one side of the 1st adhesion sheet 16, and it becomes possible by being heated and stuck by 
pressure to paste up long picture-like stiffener 15a and a substrate 1. 

[0126] Furthermore, it becomes possible by using the 2nd adhesion sheet 18 of a double-sided long 
picture-like bonded type, minding the 2nd adhesion sheet 18 on one side of everything but long picture- 
Ifcke stiffener 15a, laying the piece of individual-like cover plate 17, and being heated and stuck by 
pressure to paste up stiffener 15a and a cover plate 17. In addition, it is also possible to replace with 
^id adhesion sheets 16 and 18, and to use adhesives. 

[0127] Hereafter, it explains to a detail in order of a production process, referring to drawing 10 and 
drawing 1 1 . 

[0128] (a) Connect wiring which serves as the solder bump 13 who consists of eutectic solder 
(Sn/Pb=63wt%/37wt%) prepared on the pad electrode of the component forming face of the piece of 
flip-chip-bonding process individual-like chip 10 from the eutectic solder on Cu circuit pattern of the 
piece of individual-like printed circuit board 11 (Sn/Pb=63wt%/37wt%) by thermocompression bonding 
(flip chip bonding). 

[0129] Then, you make it filled up with closure resin 14 between a chip 10 and a printed circuit board 11. 
The process filled up with this resin is performed by the dispensing method like spreading of usual resin. 
This dispensing method controls the mobile called the syringe for resin restoration by the control device 
called a dispenser, and is filled up with resin from the nozzle (tubing) which exists at the tip of a syringe. 
[0130] (b) Paste up long picture-like stiffener (for example, thing of 0.35mm thickness which consists of 
SUS304H) 15a in which stiffener field 15b was formed for every fixed spacing of the long picture-like 
stiffener pasting process die-length direction with said adhesion sheet 16 on the printed circuit board 11 
of the plurality after said flip chip bonding. In this case, epoxy system paste-like adhesives may be used 
as adhesives, and you may paste up by performing the cure of 2 hours at 150 degrees C after indirect 
arrival for 2 seconds by ordinary temperature. 

[0131] (c) Paste up the piece of piece of individual-like cover-plate pasting process individual-like cover 
plate (for example, thing of 0.2mm thickness which consists of Cu) 17 with said adhesion sheet 18 on 
the rear face of the chip 10 on the printed circuit board 11 after said stiffener pasting, and stiffener 15a. 
In this case, epoxy system paste-like adhesives may be used as adhesives, and you may paste up by 
performing the cure of 2 hours at 150 degrees C after indirect arrival for 2 seconds by ordinary 
temperature. 

[0132] (d) Paste up the eutectic solder ball 19 on said pad through the above-mentioned flux after 
forming in the ball connecting location of the rear face of the printed circuit board 11 after ball loading 
process stiffener pasting and covei^plate pasting the pad (not shown) which consists of a conductor 
and applying flux to the pad section. Furthermore, by heating in 150 degrees C and 60 seconds or more, 
said flux is activated and said eutectic solder ball and pad are connected by heating in 220 degrees C 
and 20 seconds or more. 

[0133] (e) By piece separation process long picture of individual-like stiffener 15a of a long picture-like 
stiffener hanging, and cutting 15d of pin sections, cut to the piece of an individual of a semiconductor 
device simple substance, and obtain a BGA-P-(FC) package. 

[0134] By using the long picture-like stiffener with which the stiffener field was formed for every fixed 
spacing of the die-length direction like the above-mentioned production process, and carrying out the 
long picture-like stiffener pasting process over the printed circuit board top of the plurality after flip 
chip bonding, a piece of individual-like cover-plate pasting process, a ball loading process, and the piece 
separation process of an individual of a long picture-like stiffener in order, handling becomes easy and it 
becomes possible to raise productivity. 

[0135] <Example 2-2> drawing 12 (a) and (b) are drawings showing roughly an example of the 
decomposition perspective view showing an example of the production process of BGA-P (FC) which 
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used" the stiffener of the shape of the printed circuit board of the shape of a piece of an individual with 
which resin was filled up between chips, and a piece of an individual, and the long picture-^like cover 
plate, and some side cross sections, after an excellent article chip is carried, respectively. 
[0136] In drawing 12 (a) and (b), 17a is a long picture-like cover plate, and others give the same sign to 
the same part as the inside of drawing 10 (a) and (b), and omit the explanation. 

[0"I37] Drawing 13 is the top view showing an example of long picture-like cover-plate 17a in drawing 1 2 
(|). This long picture-like cover-plate 17a consists of an ingredient with sufficient thermal conductivity 
(for example, Cu) while two or more cover-plate field 17b is formed for every fixed spacing of the die- 
length direction and has rigidity required as a supporter, and it is the thing of about 0;2mm thickness. 
The above-mentioned cover-plate field 17b is a square mostly, and is formed in one in the thin condition 
of having hung and having been connected through pin 17d, to frame partial 17c of a long picture-like 
cover plate, for example. Moreover, opening 17e is intermittently formed in the die-length direction at 
the crosswise both-sides section of long picture-like cover-plate 17a. 

[0138] Hereafter, it explains to a detail in order of a production process, . referring to drawing 12 and 
drawing 13 . 

[0139] (a) You carry out flip chip bonding of the piece of individual-like chip 10 on the piece of 
individual-like printed circuit board 11, and make it filled up with closure resin between a chip 10 and a 
printed circuit board 11 like the flip~chip-bonding process aforementioned example 2-1. 
[0140] (b) Paste up the piece of piece of individual-like stiffener pasting process individual-like stiffener 
15 (for example, thing of 0.35mm thickness which consists of SUS304H) with the adhesion sheet 16 on 
the printed circuit board 11 of the plurality after said flip chip bonding. In this case, epoxy system paste- 
like adhesives may be used as adhesives. and you may paste up by performing the cure of 2 hours at 
150 degrees C after indirect arrival for 2 seconds by ordinary temperature. 

[0141] (c) Paste up long picture-like cover-plate 17a (for example, thing of 0.2mm thickness which 
consists of Cu) in which covei^plate field 17b was formed for every fixed spacing of the long picture- 
like covei^plate pasting process die-length direction with the adhesion sheet 18 on the rear face of the 
chip 10 on the printed circuit board 11 of the plurality after said stiffener pasting, and a stiffener 15. In 
this case, epoxy system paste-like adhesives may be used as adhesives, and you may paste up by 
performing the cure of 2 hours at 150 degrees C after indirect arrival for 2 seconds by ordinary 
temperature. 

[0142] (d) Make a ball (not shown) carry in the rear face of a. printed circuit board 11. like the ball loading 
process aforementioned exarnple 2-1. 

[0143] (e) By cover^plate 17a of the shape of a piece separation process long picture of an individual of 
a long picture-like cover plate hanging, and cutting 17d of pin sections, cut to the piece of an individual 
of a semiconductor device simple substance, and obtain a BGA-P (FC) package. 

[0144] By using the long picture-like cover plate with which the cover-plate field was formed for every 
fixed spacing of the die-length direction like the above-mentioned production process, and carrying out 
the piece of individual-like stiffener pasting process over the printed circuit board top after flip chip 
bonding, the long picture-like cover-plate pasting process oyer the printed circuit board top of the 
plurality after stiffener pasting, a ball loading process, and the piece separation process of an individual 

of a long picture-like stiffener in order, handling becomes easy and- it becomes possible to raise 

productivity. 

[0145] <Example 2-3> drawing 14 (a) and (b) are drawings showing roughly an example of the 
decomposition perspective view showing an example of the production process of BGA-P (FC) which 
used the stiffener of the shape of the printed circuit board of the shape of a piece of an individual with 
which resin was filled up between chips, and a long picture, and the long picture-like cover plate, and 
some side cross sections, after an excellent article chip is carried, respectively. 
[0146] This example 2-3 combines the technique which uses long picture-like stiffener 15a in said 
example 2-1, and the technique which uses long picture-like cover-plate 17a in an example 2-2. 
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[0147] In drawing 14 (a) and (b), 15a is a long picture-like stiffened 17a is a long picture-like cover plate, 
and others give the same sign to the same part as the inside of drawing 10 (a), (b), drawing 12 (a), and 
(bX and omit the explanation. 

[0148] In this example 2-3, long picture-like stiffener 15a is pasted up on two or more printed circuit 
boards 11, further, after pasting up long picture-like cover-plate 17a and carrying a ball (not shown) in 
the rear face of a printed circuit board 1 1, by carrying out cutting separation of long picture-like 
stiffener 15a and the long picture-like cover-plate 17a at the piece of an individual, it cuts to the piece 
of an individual of a semiconductor device simple substance, and a BGA-P (FC) package is obtained. 
[0149] The printed circuit board of the shape of a piece of an individual with which resin was filled up 
between chips after, as for the <example 2-4> example 2-4, the excellent article chip was carried, 
respectively, It is an one thing [ a stiffener and a cover plate ] concerning the production process of 
BGA-P (FC) which used the one object of the stiffener cover plate of the shape of a long picture 
formed in the shape of a long picture. The flat-surface side of an example of the one object of the 
stiffener cover plate of the shape of a long picture used at this process is shown in drawing 15 . 
[0150] The one object 21 of the stiffener cover plate of the shape of a long picture shown in drawing 15 
Field 21b is really [ two or more / stiffener cover^plate ] formed for every fixed spacing of the die- 
length direction. While having rigidity required as a supporter, it consists of an ingredient with the 
sufficient heat conductivity (for example, Cu). Really [ above-mentioned / stiffener covei^plate ] field 
.21b It is formed in one in the thin condition of having hung and having been connected through pin 21 d, 
to frame partial 21c of the one object 21 of a stiffener cover plate. Moreover, opening 21e is 
intermittently formed in the die-length direction at the crosswise both-sides section (frame partial 21c) 
of the one object 21 of a long picture-like stiffener cover plate. 

[0151] In this example 2-4, after pasting up the one object 21 of a long picture-like stiffener cover plate 
on two or more printed circuit boards 1 1 and carrying a ball (not shown) in the rear face of a printed 
circuit board 11. by carrying out cutting separation of the one object 21 of a long picture-like stiffener 
cover plate at the piece of an individual, it cuts to the piece of an individual of a semiconductor device 
simple substance, and a BGA-P (FG) package is obtained. 

[0152] <the modification of an example 2-4> — an example of the decomposition perspective view in an 
example of the production process concerning the modification of this example 2-4 and some side cross 
sections is roughly shown in drawing 16 (a) and (b). 

[0153] Cover-plate field 17b is a square plate field mostly in about 0.2mm thickness in this case, and 
stiffener field 1 5c of the one object 22 of the stiffener cover plate of the shape of a Jong picture used at 
this process is a square ring-like field mostly in about 0.55mm thickness. And slitting 22c for carrying 
out cutting separation is formed in the unit field (stiffener cover-plate one field 22b) for every fixed 
spacing of the die-length direction. 

[0154] <Example 2-5> An example of the decomposition perspective view in an example of the 
production process concerning this example 2-5 and some side cross sections is roughly shown in 
drawing 1 7 (a) and (b), and the flat-surface side and sectional view of a stiffener cover plate of an 
example are shown in drawing 18 (a) and (b). [ of the shape of a long picture used at this process ] [ of 
an one object ] 

[0155] The one object 23 of the stiffener cover plate of the shape of a long picture shown in drawing 18 
Field 23b is really [ two or more / stiffener cover-plate ] formed for every fixed spacing of the die- 
length direction. Spinning of the plate (for example, SUS304H plate with a fixed thickness of 0.2-0.40mm 
or Cu plate with a fixed thickness of 0.2mm) which consists of an ingredient with sufficient thermal 
conductivity while having rigidity required as a supporter is carried out with a press. What was formed so 
that cover-plate field 17b and stiffener field 15b might have a level difference is used. Field 23b is really 
[ above-mentioned / stiffener cover-plate ] formed in one in the thin condition of having hung and 
having been connected through pin 23d, to frame partial 23c of the one object 23 of a stiffener cover 
plate. Moreover, opening 21 e is intermittently formed in the die-length direction at the crosswise both- 
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sides section (frame partial 21c) of the one object 21 of a long picture-like stiffener cover plate. 
[0156] The semiconductor device manufactured according to the above-mentioned example 2-5 The 
semiconductor chip 10 carried in the printed circuit board 1 1 as shown in drawing 17 (bX Stiffener field 
15b pasted up with adhesives 16 on said printed circuit board by the periphery surrounding said chip, 
While countering said printed circuit board and being arranged, cover-plate field 1 7b which countered 
said chip surrounded with the stiffener and was pasted up with adhesives 18 is provided, and said 
SLtiffener and cover plate are characterized by really being formed as an object. 
[0157] In this case, spinning of the plate of fixed thickness is carried out with a press, and the one 
object 23 of said stiffener and cover plate is projected so that cover-plate field 17b of a center section 
may have the level difference of fixed height rather than stiffener field 15b of a periphery. In addition, 
cover-plate field 17b is a square, and as long as the one object 23 of said stiffener and cover plate is 
required because of spinning, it may prepare a hole as shown near the four-corners section of cover- 
plate field 17b by the dotted line in drawing 7 . It becomes possible to miss outside the gas which 
occurred by existence of this hole in the interior surrounded by stiffener field 15b and cover-plate field 
17b, and moisture. 

[0158] According to the semiconductor device manufactured according to the example 2-4 which was 
described above, its modification, and an example 2-5 When the cover plate pasted up on a chip while 
countering the stiffener and printed circuit board which are pasted up on a printed circuit board and 
arranged by the periphery surrounding the semiconductor chip carried in the printed circuit board uses 
what was really formed as an object It becomes possible to attain improvement in the dimensional 
accuracy of reduction of components cost and the number of production processes, and the thickness 
direction, and reinforcement, and lightweightHzation. 

[0159] <Example 2-6> drawing 19 (a) and (b) are drawings showing roughly an example of the 
decomposition perspective view showing an example of the production process of BGA-P (FC) which 
used the long picture-like printed circuit board, the piece of individual-like stiffener, and the piece of 
individual-like cover plate, and some side cross sections. 

[0160] In this example 2-6, after an excellent article chip is carried, respectively, as for long picture-like 
printed circuit board 11a, two or more chip loading field lib with which resin was filled up is formed for 
every fixed spacing of the die-length direction between chips. And after pasting up the stiffener 15 of 
the shape of two or more piece of an individual with adhesives 16. pasting up the cover plate 17 of the 
shape of further two or more piece of an individual with adhesives. 18 and carrying a ball (not shown) at 
the rear face of a printed circuit board 11 on printed circuit board 11a of the shape of this long picture, 
by carrying out cutting separation of the long picture-like printed circuit board 1 1 at the piece of an 
individual, it cuts to the piece of an individual of a semiconductor device simple substance, and a BGA- 
P (FC) package is obtained. 

[0161] According to the manufacture approach of the semiconductor device concerning the gestalt of 
operation of the 2nd of this invention which was described above, when field llfor chip loading b, 
stiffener field 15b, or cover-plate field 17b is the thing of the shape of a long picture formed for every 
fixed spacing of the die-length direction and deals with at least one of a printed circuit board 11, a 
stiffener 15, and cover plates 17, handling becomes easy and it becomes possible to raise productivity. 

[ two or more J ~ . ^ ^. _ ; 

[0162] Moreover, according to the semiconductor device manufactured among the examples of the 
manufacture approach concerning the gestalt of implementation of the above 2nd according to <an 
example 2-4, its modification, and an example 2-5> While countering stiffener field 15b and the package 
substrate 1 1 which are pasted up on a package substrate and arranged by the periphery, surrounding the 
semiconductor chip 10 carried in the printed circuit board 11 When cover-plate field 17b pasted up on a 
chip 10 uses what was really formed as an object, it becomes possible to attain improvement in the 
dimensional accuracy of reduction of components cost and the number of production processes, and the 
thickness direction, and reinforcement, and lightweightHzation. 



- 18- 



[0163] In addition, in each exannple of this invention which was described above, the openings 15e, 21 e, 
22e, and 23e currently intermittently formed in the die-length direction at the crosswise both-sides 
section (frame part) of the one object of a stiffener, a cover plate, and a stiffener cover plate function 
as a guide hole for conveying the one object of a stiffener, a cover plate, and a stiffener cover plate. 
That is, it is possible to insert a pin etc. in this conveyance guide hole, and to send the carrier for 
electronic parts to the following process in the same pitch, in this case, the above-mentioned 
Qonveyance guide hole exists in spacing of the stowage of electronic parts, and a location at equal 
intervals — what is necessary is just to form like (for example, for it to exist in every one both sides of 
a' unit field) 

[0164] Moreover, the above-mentioned opening functions as a recognition mark for preventing vertical 
reversal of the one object of a stiffener, a cover plate, and a stiffener cover plate, right-and-left 
reversal, and front flesh-side reversal, in this case, opening is not limited to the location illustrated by 
said example, but exists in one or more locations which do not correspond to the location of a line pair 
elephant and a point pair elephant to a unit field in the outside field of the unit field of the one object of 
a stiffener, a cover plate, and a stiffener cover plate — what is necessary is just to form like (for 
example, for it to exist in every one both sides of a unit field) 

[0165] Furthermore, the function as a recognition mark can achieve not only opening that was described 
above but concave heights. Furthermore, opening or concave heights as a recognition mark is not limited 
at a time to one by one stiffener field or one cover-plate field, but may be formed in it every. [ two or 
more] 

[0166] Long picture-like cover^plate 17a used in the <modification of long picture-like cover plate> 
example 2-2 and 2-3 grade As shown in drawing 20 (a) and (b), into the part which counters a chip 10 
among each cover-plate field 17b 17f of dimple processing sections is prepared so that a chip opposed 
face may cave in (the opposite side projects), and it is possible to raise the adhesion of cover-plate 17a 
and the adhesives 18 on a chip. 

[01 67] Moreover, it is possible to prepare the dimple processing section (not shown) so that it may 
project and (the opposite side caves in) carry out in the direction of a stiffener among said cover-plate 
field 1 7b at the part which counters a stiffener 1 5, to carry out point contact of the cover-plate 1 7a to 
a stiffener 1 5, and to make the stress between both ease. 

[01 68] Moreover, opening (not shown) for missing DEGASU after hardening of adhesives 1 8 outside may 
be prepared in said cover-plate field 17b. : 

[0169] In addition, opening or the dimple processing section which has the purpose which was described 
above may be prepared in the one object of said not only cover plate but a stiffener and a stiffener 
cover plate. Moreover, if the dimple processing section is prepared so that the package substrate 
opposed face of said stiffener field may cave in, it is possible to raise the adhesion of a stiffener and the 
adhesives on a package substrate. 

[0170] Although the stiffener field of plurality (for example, 4-6) is formed for every fixed spacing of the 
die-length direction and the metallic material with sufficient thermal conductivity (for example, thing of 
0.35mm thickness which consists of SUS304H) is used in this example, a <modification of stiffener> long 
picture-like stiffener In addition to this, it is also possible to use other metals, other metals which 
carried out insulating processing of the front face, or an insulating material, and thickness is not limited, 
either. 

[0171] Although cover-plate field 17b of plurality (for example, 4-6) is formed for every fixed spacing of 
the die-length direction and the metallic material with sufficient thermal conductivity (for example, thing 
of 0.2mm thickness which consists of Cu) is used in this example, a <modification of cover plate> long 
picture-like cover plate In addition to this, it is also possible to use other metals, other metals which 
carried out insulating processing of the front face, or an insulating material, and thickness is not limited, 
either. 

[0172] The ingredient of an object is not limited to SUS304H, Cu, etc., aluminum, Cu which carried out 



- 19- 



nickel plating, Cu/W, aluminum-SiC, etc. are considered, ingredients other than the metal of further 
others, other metals which processed the front face, an alloy, or a metal with a certain amount of 
reinforcement and heat dissipation nature are sufficient, and thickness is not really [ <modification of 
one object of stiffener cover plate> long picture-like / stiffener cover-plate ] limited, either. 
The location in which it hangs for really [ <modification which it hangs and is pin> long picture-like / 
stiffener cover-plate ] connecting the frame section and a unit field in an object, and a pin is prepared It 
is not what is limited to preparing in the two-side section of a unit field which is illustrated in said 
example. For example, like the one object 23 of the long picture-like stiffener and cover plate which are 
shown in drawing 18 (a), it may really [ square / stiffener cover-plate ] hang in the four-corners section 
of field 23b, and pin 23e may be prepared. Similarly, also in a long picture-like stiffener or a long picture- 
like cover plate, it may hang in the four— corners section of a stiffener field or a cover — plate field, and a 
pin may be prepared. 

[0173] Thus, when it hangs in the four-corners section of a unit field and a pin is prepared, there is an 
advantage which is described below. 

[0174] Namely, although the dimension of the direction in every direction is specified as an appearance 
specification of the substrate of a semiconductor device, usually Since it can cut so that it may hang on 
the outside of a substrate field and some pins may not project though the part remains in a unit field 
side when said foui^corners section hangs and a pin is cut if the four-corners section of the substrate 
11 of a semiconductor device is formed in the condition of having cut in the shape of a taper It becomes 
possible to fulfill the specification of the dimension of a substrate. 

[0175] On the other hand, since the part will remain in the condition of having projected on the outside 
of the substrate field of a semiconductor device when it hangs and a pin is cut if it hangs and a pin is 
prepared in the two-side section of a unit field, there is a possibility of stopping fulfilling the 
specification of the dimension of a substrate. 

[0176] The size of the unit field of an object does not need to be almost the same as the size of the 
substrate of a semiconductor device which is illustrated in said example, and may. a Xmodification of size 
of unit field of stiffener, cover^plate, and stiffener cover-plate one object> stiffener, a cover plate, and 
really [ stiffener cover^plate ] be smaller than the size of the substrate of a semiconductor device. 
[0177] In this case, if the four^corners section of a substrate is formed in the shape of a taper so that 
the four-corners section of a unit field may hang and a pin may stop locating on a substrate, when 
hanging and cutting a pin, it will become possible to hang regardless of a substrate and to cut only a pin 
easily. . . . 

[0178] The supporter used by the semiconductor package of <modificati6n of supporter> this invention 
may add not only two kinds (a stiffener, cover plate) but said other supporters. Moreover, the supporter 
which gave not only the above mentioned purpose of use but other purposes of use (for example, an 
improvement of a mechanical property, an improvement of electrical characteristics, an improvement of 
a thermal property, etc.) may be used for the supporter in said BGA-P (FC). 

[0179] That is, as a supporter for improving a mechanical property^ in order to ease the stress between 
two matter (for example, a package substrate and a cover plate), the supporter set as the mean value of 
the physical-properties value of two matter in physical-properties values, such as Youngs modulus and 

a coefficient of thermal expansion, can be considered. - „ 

[0180] As a supporter for improving electrical characteristics, the supporter is set as power-source 

potential or touch-down potential, and it is possible to reduce power-source noises, such as a switching 

noise resulting from coincidence switching of the switching device group on a chip. 

[0181] It is possible by using an ingredient smaller than that of the heat conductivity as a supporter for 

improving a thermal property to perform heat leakage from a chip more effectively. 

[0182] As shown in <modification 1 of adhesion process of stiffener and cover plate> drawing 21 , the 

1st adhesion sheet 16 of the double-sided bonded type of the shape of a long picture by which opening 

was carried out corresponding to the chip loading field uses what was beforehand stuck on one side of 
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long picture-like stiffener 15a. And a piece of individual-like substrate (not shown) is laid in one side 
(non-attachment side) of this 1st adhesion sheet 16, and it becomes possible by being heated and stuck 
by pressure to paste up long picture-like a stiffener and a substrate. Furthermore, it becomes possible 
by using the 2nd adhesion sheet 18 of a double-sided long picture-like bonded type, minding the 2nd 
adhesion sheet 18 on one side of everything but a long picture-like stiffener, laying the cover plate (not 
shown) of the shape of the shape of a piece of an individual, and a long picture, and being heated and 
stuck by pressure to paste up a stiffener and a cover plate. 

[0183] As shown in <modification 2 of adhesion process of stiffener and cover plate> drawing 22 . that 
by which the 1st adhesion sheet 16 of the double-sided bonded type of the shape of a long picture by 
which opening was carried out corresponding to the chip loading field was beforehand stuck on one side 
of long picture-like stiffener 15a, and the 2nd adhesion sheet 18 of a double-sided long picture-like 
bonded type was stuck on other one side of this stiffener is used. And it becomes possible by laying a 
piece of individuaHike substrate (not shown) in one side (non-attachment side) of said 1st adhesion 
sheet 1 6, laying the cover plate (not shown) of the shape of the shape of a piece of an individual, and a 
long picture in one side (non-attachment side) of the 2nd adhesion sheet 18, and being heated and 
stuck by pressure to paste up a stiffener, a substrate and a stiffener, and a cover plate. 
[0184] as shown in <modification 3 of adhesion process of stiffener and cover plate> drawing 23 , that 
by which the 1st adhesion sheet 16 of the double-sided bonded type of the shape of a long picture by 
which opening was carried out corresponding to the chip loading field was beforehand stuck on one side 
of long picture-like stiffener 15a. and the thing by which the 2nd adhesion sheet 18 of a double-sided 
bonded type was stuck beforehand (the shape of a piece of an individual — or) on one side of long 
picture-like cover-plate 17a are used. And piece of individual-like substrate ****** is laid in one side 
(non-attachment side) of the adhesion sheet 16 of the above Ist^ and it becomes possible by being 
heated and stuck by pressure to paste up long picture-like a stiffener and a substrate. Furthermore, the 
one side (non-attachment side) side of said 2nd adhesion sheet 18 is laid on one side of everything but 
a long picture-like stiffener, and it becomes possible by being heated and stuck by pressure to paste up 
a stiffener and a cover plate. 

[0185] As shown in <modification 1 of cover-plate adhesion process> drawing 24 , corresponding to 
each unit field of one side of long picture-like cover-plate 17a, 2nd adhesion sheet 18a of a double- 
sided bonded type uses what was stuck beforehand. And one side (a chip adhesion side is the opposite 
side) of the stiffener (not shown) of the shape of the shape [ finishing / chip adhesion ] of a piece of an 
individual and a long picture is laid in one side (non-attachment side) of adhesion sheet 18a of the above 
2nd, and it becomes possible by being heated and stuck by pressure to paste up a cover plate, and a 
stiffener and a chip. In this case, there is little amount of 2nd adhesion sheet 18a used, it ends, and a 
cost cut becomes possible. 

[0186] As shown in <modification 2 of cover-plate adhesion process> drawing 25 , con-esponding to long 
picture-like the chip loading field and stiffener field for every unit field of one side of covei^plate 17a, 
2nd adhesion sheet 18b of a double-sided bonded type uses what was stuck beforehand. And one side 
(a chip adhesion side is the opposite side) of the stiffener (not shown) of the shape of the shape 
[ finishing / chip adhesion ] of a piece of an individual and a long picture is laid in one side (non- 
attachment side) of adhesion sheet 18b of the above 2nd, and it becomes possible by being heated and 
stuck by pressure to paste up a cover plate, and a stiffener and a chip. In this case, there is more little 
amount of the adhesion sheet used, it ends, and much more cost cut is attained. 

[0187] Although <modification of stiffener cover-plate one object adhesion process> illustration of is not 
done The adhesion sheet of the double-sided bonded type of the shape of a long picture by which 
opening was carried out corresponding to the chip loading field is used. A piece of individual-like 
substrate is laid in one side of this adhesion sheet, and an object is really [ long picture-like / stiffener 
cover-plate ] laid in other one side of the above-mentioned adhesion sheet, and it becomes possible by 
being heated and stuck by pressure to really [ stiffener cover-plate ] paste up an object and a substrate. 
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, [0188] You may make it harden by light etc. at a <modification of potting process> potting process 
depending on the class of not only carrying out heat curing of the resin but resin. Moreover, not only the 
epoxy system resin of said example but biphenyl system resin, phenol system resin, silicone system 
resin, polyester system resin, etc. can be used for potting resin. 

[0189] You may make it use not only an approach but the soldering paste and the elevated-temperature 
solder ball which use flux and an eutectic solder ball at a <modification of ball loading process> ball 
loading process. 

[0190] PGA (pin grid array) in which <example of the application of those other than BGA package> this 
invention has a long column-like lead in addition to a BGA package, butt-PGA with a short column-like 
lead, LGA (land grid array) which has only a pad as a connection terminal. QFP (quad flat package) with 
the lead of a gull wing configuration, etc. — being also alike ~ it is applicable 
[0191] 

[Effect of the Invention] As mentioned above, handling becomes easy by according to the manufacture 
approach of the semiconductor device of this invention, being the long picture-like thing in which two or 
more field for chip loading, 1st supporter field, or 2nd supporter field was formed for every fixed spacing 
of the die-length direction, and dealing with at least one of a package substrate, the 1st supporter, and 
the 2nd supporters, and it becomes possible to raise productivity. 

[0192] Moreover, according to the manufacture approach of the semiconductor device of this invention, 
the effect of [ when the yield of a TAB tape is bad ] can be removed, the curvature of a TAB tape and a 
core set can be controlled, smoothness of a TAB tape can be realized at the time of ball loading, and 
the semiconductor device with which it becomes easy to carry a ball as expected on the occasion of 
BGA package manufacture can be manufactured. 

[0193] Moreover, according to the semiconductor device of this invention When the 2nd supporter 
pasted up on a chip while countering the 1st supporter and package substrate which are pasted up on a 
package substrate and arranged by the periphery surrounding the semiconductor chip carried in the 
package substrate uses what was really formed as an object The semiconductor device which can attain 
improvement in the dimensional accuracy of reduction of components cost and the number of 
production processes and the thickness direction and reinforcement and lightweight-ization can be 
offered. 

[Translation done.] 



♦ NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
- 3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The flow chart which shows an example of the example 1-1 of the production process of 
the BGA-T (TAB) package concerning the gestalt of implementation of the 1 st of the manufacture 
approach of the semiconductor device of this invention. 

[Drawing 2] The top view showing an example of the stiffener of the shape of a long picture used at the 
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process of drawing 1 , a piece of individual-like TAB tape, and a piece of individual-like cover plate. 
[Drawing 3] The flow chart which shows an example of the example 1-2 of the production process of 
the BGA-T (TAB) package concerning the gestalt of operation of the 1st of this invention. ; . 

[Drawing 4] The top view showing an example of the cover plate of the shape of a long picture used at 
the process of drawing 3 , a piece of individual-like TAB tape, and a piece.of individual-like stiffener. 
[Drawing 5] The flow chart which shows an example of the example 1-3 of the production process of 
the BGA-T (TAB) package concerning the gestalt of operation of the 1st of this invention. 
[Drawing 6] The top view showing an example of the TAB tape of the shape of a long picture used at 
the process of drawing 5 , a piece of individual-like stiffener, and a piece of individual-like cover plate. 
[Drawing 7] The one sectional view [ the stiffener and cover plate which are used in the example 1-4 of 
the production process of the BGA-T (TAB) package concerning the gestalt of operation of the 1st of 
this invention ] showing an example- of the one object of the stiffener cover plate forme'd in the shape of 
a long picture. 

[Drawing 8] The flow chart which shows an example of the 4th example of the production process of the 
BGA-T (TAB) package which uses the one object of the stiffener cover plate of drawing 7 . 
[Drawing. 9] The perspective view showing roughly an example of the semiconductor device simple 
substance manufactured using the one object of the stiffener cover plate of drawing 7 . 
[Drawing 10] The decomposition perspective view and sectional side elevation showing roughly an 
example of the example 2-1 of the production process of the BGA-P (FG) package concerning the 
gestalt of implementation of the 2nd of the manufacture approach of the semiconductor device of this 
invention. 

[Drawing 1 1] The top view showing an example of the long picture-like stiffener in drawing 10 . 
[Drawing 1 2] The decomposition perspective view and sectional side elevation showing roughly an 
example of the example 2-2 of the production process of the BGA-P (FC) package concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 13] The top view showing roughly an example of the long picture-like cover plate in drawing 
12 . 

[Drawing 14] The decomposition perspective view and sectional side elevation showing roughly an 
example of the example 2-3 of the production process of the BGA-P (FC) package concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 1 5] The top view showing roughly an example of the one object of the stiffener cover plate of 
the shape of a long picture used in the example 2-4 of the production process of the BGA-P (FC) 
package concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 1 6] The decomposition perspective view and sectional side elevation showing roughly an 
example of the example 2-3 of the production process of the BGA-P (FC) package concerning the 
modification of an example 2-4. 

[Drawing 17] The decomposition perspective view and sectional side elevation showing roughly an 
example of the example 2-5 of the production process of the BGA-P (FC) package concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 18] The top view showing roughly an example of the one object of the stiffener cover plate of 
the shape of a long picture in drawing 17 . 

[Drawing 19] The decomposition perspective view and sectional side elevation showing roughly an 
example of the example 2-6 of the production process of the BGA~P (FC) package concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 20] The top view showing roughly the modification of the long picture-like cover plate in the 
gestalt of operation of the 2nd of this invention. 

[Drawing 21] The perspective view showing roughly the modification 1 of the adhesion process of the 

stiffener in the gestalt of operation of the 2nd of this invention, and a cover plate. 

[Drawing 22] The perspective view showing roughly the modification 2 of the adhesion process of the 
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r stiffener in the gestalt of operation of the 2nd of this invention, and a cover plate. 
[Drawing 23] The perspective view showing roughly the modification 3 of the adhesion process of the 
stiffener in the gestalt of operation of the 2nd of this invention, and a.cover plate. 
[Drawing.24] The top view showing roughly the modification 1 of the cover-plate adhesion process in 
the gestalt of operation of the '2nd of this invention. 

[Drawing 25] The top view showing roughly the modification 2 of the adhesion process of the cover 
pjate in the gestalt of operation of the 2nd of this invention. 

[Drawing 26] The sectional view showing roughly the condition of having mounted the semiconductor ' 
device which has a BGA-T (FC) package by soldering on the mother board of an application product. 
[Drawing 27] The sectional view showing roughly an example of a semiconductor device which has the 
conventional BGA-T (TAB) package. 

[Drawing 28] The flow chart which shows an example of the conventional: production process of the 
BGA-T (TAB) package of drawing 27 . 

[Drawing 29] The sectional view showing roughly an example of a semiconductor device which has the 
conventional BGA-P (FC) package. 

[Drawing 30] The flow chart which shows an example of the conventional production process of the • 
BGA-P (PC) package of drawing 29 . 

[Drawing 31] The flow chart which.shows an example of the conventional production process of the 
BGA-P (PC) package of drawing 29 . 
[Description of Notations] 
10 — Semiconductor chip 

11— TAB tape. 

11a: — Long picture-like TAB tape. 

12 — ^ Solder bump connection of a TAB tape, 

13 — Solder bump, 

14 — Closure resin, 

1 5 — Stiffener, 

1 5a — Long picture-like, stiffener. 

16 — Adhesives, 

17 — Cover plate (a heat sink, heat plate), 

17a :— Long picture-like cover plate (a heat sink,- heat plate). .. . . . 

18 — Adhesives, 

19 — Solder ball for external connection, 

21. 22, 23 — One object of a long picture-like stiffener cover plate. 
[Translation done.] 
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t th\tTABr—:f±\zi^m^rifc:;<y^^yi- so 
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[0 0 5 8] $eoT. *:^§^:fr&^®^i-5TAB7^- 
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[00.5,9] <llfe0!ll- i >iai (i. ^R'^<oy^T-4 
y-t: {B>r4^t<DTABr'-:/*5j:t^ja>t^*cD:^-/^— 

[0 0 6 0] 1112- (a)- fi. E11^0XS-C^ffl$J^§g . 

;R)Kcox-r -(y'i'iB'^(D—m'k7^ir^mmxh^o 

[0 0 6 1 I CCDft>R)|^CD:X'T>r :7':M 5. a fi.. 
(^J;tff4'-'6) COXT-^ 5 b;65K^.*-r^co 

-^PRmSt-?f^^$ti.-C:Jb* *?. TAB-r-ycO/ify ^ 

(Wif^SUS 3 0 4H)^>b7i !9 
0. 3 5mmi?:cOt>£0-efcSo r O^-g-,. :7^^ 
^ 1 5 b f^; ^^Jxtf (5l^iE*f^co y-v>/-4^-efe (9 ^ 
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(7) 

11 

. 10 0 6 21 1212 (b) ti.HK^Xm-effiffl^tl.^iS . 

m/CuS2 5 Azm/S n7« 5/=^0. 2-0. 4 /x m;&5 

1 cmM^t^X\^^^o : 
[ 0 0 6 4 1 H 2 ( c ) ti. la 1 (DXm-Cffiffl 

10 0 6 51. ^^^^ fifi^^ 

. [0 0 6 6 1 JWTv i211*5J:t^lll2 (a) . (b) . 

(c) ^^m\^fj:ib^h:mm\^nmKmMir^o 

[0 0 6 71 (a) V —^^'^(Or AB'r—^^<04 l^-r 

^ flfcV -/v^j^co TAB x-T'cO^^ :y 
^>/-^_y- K[c^-/:?' l 0O^^?F^^EcD/^i/ Km® 

[0 0 6 81- (b) TAB7=— 7^c^i@)t5^«XS 

. (c) :>^x.-f :7^|£f+Xg; . 
g;^jK(^;^7^^":7-flci@Jt4^<7)^p^p<^TABx-:/^« 

(d) tK^/x-O-^X® (tfiJbX®) 
TAB7^-:/lc1gi^^tb:^wl^«S<^^5/^l 0<D^-?-ff^^ 

[00 6 91 Xe)-^^^-:7'i^->^£Wxfl^ 

[0 0 7 01 (f) ^-/V'^ftXa: 

$r««^ii:§o ^ bl^:^ 1 5 O-^.v- 6 0#EA-±T-JPflM-< 
^ r i J: oTMIB^^ ^^^"^mt^^:. : 2 2. 0 

' ^c. .2 o$>eiL±T-JnfiK!*^r.iicj:oTMis*B%*H^ 



[0 0 7 11. (g),ft;^^^;=^7^^:7-^co<@)t^i'BtxS 
r^*#:Sfi*fr<^<@>ftl-^Sfft. 112 7l:i/T^t/cJ:5 
[0 0 7 21 ±tBtfcc):9t-ftX4^(^:^^>r:7-f feffiffl 

>f vf-y-K7}^^C/T=V>'^Xg/TABx-:/C» 
.<@)t^KX®. ft>Rtt>^T-^:7^Ifif^Xg. #tihX@.^ 
^^^-^t/-}.|t^^X®. 7jf-/v^ex®. ft;^^K:^T• 
^:7-f<D^@jt^a'SIX®Sr)||M^c|l:^i-5:l^^cJ:^9. TA 
B^-yco^®>) ^^^SV^^-a^^^l^^^rl^*'^*^ V 'TAB 

[ 0 0 7 3 i ' ^ ^c. TAB x-7^C0(@K--(0{@>t^iiX 

S^tK 5/r.-< Vi/X® J: 5 Sul::^J£-r^ i> J: . T 

<i^ffifii 1 -i(Dmm>mtmMm i - 1 t-^stt^ 

(d) ^l^yT.^>'^i:U.m±Jim =1: (b) TABt^ 

[00.741 <mmmi-2>m3n. s;^iKo;^y<- 
-7^1/- j@;t*^coT ABr":^*5<^^^^ 

[0 0 7 51 |il4 (a) . (b) . (c) 11. m3<DlL 

(^^^tabt^-t'i icD»ffiib^<i:U^{g)t4^<^<^7^-^^-^i 

5(??-«?iJ^^"t-¥ffiiaT*^^o . ^ 
[ 0.0 7 6 1 ^R'J^^.^tl^^-zf^- h 17a fi.. ttfc 

(W^tf4/-6) o:^/^— hfi^l 7 b;ii^g:^*' 
g:V^^Jittf^ (0iJ^f^Cu) ;^^b/^§0. 2mmJf:cOl> 
40 [0 0 7 71 tfjK:=S7^^-:/^^-hli«l 7bti. 
7 d.^:^^.tTii;^,^^^:fcttp,T^-«^^^^^ 

S $ mi^m ^gS □ as i^ 7 e f}^f^j^^tix^ v ^ § , 

[0 0,7 8 li!j^.-n^v 3.:^^^ ^^Mx^^'^^^ 
. [^0<0: 7; 9 m ( a.) ]) -yV^ftO T-^B 



iff r?l ¥10-261674 



13 

[0 0 8 0J {h)my\'^y^'r^yrfimTM 

0. 3 5mmJf:(^)4>(^) Srfiio^pCOT A B r— ^itd^^ 
[0 0 8 1] (c) y-/^^^cDTAB7"-:/£7)fi>t--^(7) 

(d) ftX«:;!7/^-7^u-h|fi<^x® 

[0 0 8 2] (e) '^sy'r^^^TM m±lM) 

[bo'83] (f) 3K-/v^ttx=g ; ■ 

TAB x-y(7)»so^ '^mmmw$.mm<D^^-;i^m 

K±i::*f0^ffl^^-/vSr^*$ii:§o 150 
[0 0 8 4] (g) €Rtt:*/<-:/w-hco(@it^>ilx 

u . . '■ 

J:5=feaGA/^iy^-v^^#^o 
[0 0 8 5] <|lffi«^J 1-2 o^ff^M>lulElli£M 1 - 
2\Z^n^ (e) ;KiyT-^^^^X@^ (c) TABt^- 

[0 0 8 6] ±tB UfcHtSM 1 - 2 4b" J:'U?^(75^?F^e^!llC 
J:oTt>. mrtBLfc^ii^S^!ll^l^c^iCXft>R■^fe^O:^;/^ 

. [0 0 8 7] <^ftMi -3 >|^5ft. ft>F^4^COTAB 

- Ncoffi;^-g':b^t^J:§M3tXS(7)-0-i|=S:^-t-o 

[0 0 8 8] 0 6 (a) . (b) . (c) fi, II!5(DX 
®T*^ffl$H§'S>R;K<0TAB7"-^l 1 aOSffi, 1@ 

[0 0 8 9] S>F^4^(DTAB-r-:/l l afi. fflfc (^J 
;i«4'-6) co^iyy^ttffl^B^l 1 b;!iS5$:frf^£D- 

* \ d.'\Wiunxhii ■ ' - " • ■ 

[0 0 9 0] UT. m5:ii6XXfm6^^mLti:^^hJ:U 



(8) 

[0 09 1] (a) V-/i^'J^(DTAB'r-.'^-->(D4yi- 

^ tu/c y -yi^^ccD T A B ? I # m L T C7) ^ ^ 5/ 

[0 0 9 2] (b) •r^y'r^^^JiU (itJhX®) 

[0 0 9 31 (c) TAB-r-:/cDy-/V4fe^S>R4^-^ 
y TAB v'-'f-^^R'^<D TAB T--:/l;i-^»r 

[0 0 9 4] (d) y;7^^:7-^|fi{^Xm 

<@Jt4^c^;^7^-f (M^tf. sus 3 0 4H^^?>/^§ 

0. 3 5mmipC7)t»cD) ^fi>R4^<DT ABx-:/±(;:^ 
[0 0 9 5] (e) M£#X^ 
TavciW-(Dh<D) *MIES;^t^CDTABx-7'±(0^-/:/ 

So 

[0 0 9 6] ( f ) if.-;vmm.-XM 
^R'^<D T A B 7^-7^(D«ffi(7?^ y 
^-/vgfcftSt-«ft:;i»='bJiS/'^i7 K^?F^J5£L; ^^y K 
mzy=7y^y^^m^l.tL^. ±MyJy^y^-k^l.X 

15 or. 6 0#EX±-eJD^-rs::a:toJ;orSu!B:7^ 

So . 

[0 0 9 7] (g) TABx-y<D<@>t^ilXS 
mm\^. m2 7\ZfT^l.fc^0^^BGA/<y^-^J^'i% 

So 

[0 0 9 81 ±.mtfcmz%mm^^yj^<Dmm\^^ 

oTt>. m)tELfcBl|l:ffi^Jt;iSCTg>F^^^c^TAB7^ 
40 [0 0 9 9] <|IM^J1-4>||J£^J1 -4fi. y^'r^ 

AB-7^-:/i:cDja;9''&i:?-&=lr1^^-tSo ' 

[0 10 0] 0 7 (a) mmii--4\zx^mmj: 

fcq^EcD-M&III7 (b) iC^LTV^So 
[0 10 1] Z(D§:R'^(Oy.y'^yi- ' :fyy<-':/U-h 
' >)-#:W7 Ofi; (M;ifi4~6) (D ;^ ^ :7 -^gi 

so ^1 5 b. Eg^SJF^co;??.'^-^ h^^l 7 b^5g$:^ 
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15 

0. 4 OmmJfcOSUS 3 0 4H;&^&7i§>^U'^ hfo^ 
7 h b:^T'iy,'rmmi 5 b i;6s^^^ito^ 
[0 1 0 2] ^cC*3\-.El7 (b) "filC^^i^T'^i-Jz^tC, 

[0 10 3] msfl, gI7(^:=^-r-< :7-^ . . 

[0 10 4] 117. EI8ib^J:t/|I|2 7^#RSU?i 

[0 10 5] (a)^V—^^'ik<OTABr—':/^(Dy(>'i'. 

-r^^-^-y-Ki^^^/:/! 0O^^^^^ScD/'?:y Km® 
[0 10 61 (b) TAB^-^XT^ii^tiJ'KlXS 

S£f+XS-. .... 
[0 10 7] (d) :^^5/7^^>^^XS (StlhXg) 

SK'ik<o:^y'^ • ;«7/^— T'V" 

[0 10 8] (e) :^K-/Vf^«Xe 

T A B ^-7^CD.*ffi(0^ 5/ T^^^fflliJ^EJ^jStD^^K- 
K±l::^ft^ffi^-/^^lrS^^^ii:^o ^bK. 1 5 
0°C. 6 0S>&l±T*JP^-r^C^lcJ:oTmj|B:7^iy^ 
y^^f^mt^"^'. 2 2 0°c. 2 0#3^±-cJPllS-r?):: 
-CfJffi^ffi^ pg ^ -v'V t 5/ ; K ^^gg ^."^ S o 
[0 1 0 91; -(f) ftK4^;^7^-<v7■^•:^<'^-:7^^-^ 
O-#:ife£0j|ijt^BlXS : 

[0 1 10] ±w.Lfcm4mm&mxn^(Dmm\zx 

bti^c - . • . • ■ -. - ■ 

[0 1 11] ±n^mmn - 4ioX^u^(Dmm\txo 



16 

■ jiiiaajT^mrtET ABx-T^itrs^^tufcT^x^ y-r 

mmTAB'r-y'\cM\^\^xnm^n^tthK:^ 
^.^yi-xm'^titzmn^'^^y':f\zn^^ 

[0 112] :lc)»^v flulE:ix>r 
10 htcD-W^m-i. "^i?^(Oyi/- b;6>7'i^^t^c):<9^ 

[0 113] >i4b\ mm:^v'-^.yi-t:^/<-:(^-ht 

20 [0 114] ±IBL/cJ:9^cfr^»£Ml-4*5J:r;^(0^ 

-:/\-^m:^Mz^MW^ y r ^Htf Jisas^r T A B x 
->^±fcg*$tb^>^7^-f 7-^i3 4:p?TAB.:r-:/lcM- 

[0 115] <%m.m\^^>^ KBy:r-^}L\c%WL^ . 

r gsi^ ^ 5 ^ tu ie;^ X 7 ^xm^f\^f^'^ v 

ABr:-7^i:Srl£>9'a':b-^fctcc>. .^b^iMi. ..;ftXiKco 
y^-rf^ h t ^R'^<D. T A B X - ^ Sr B£ 

h 2: ^Ifi -^tP-fr/c t> £D ^*tu tcffl^ UT:fc 

40 ^ft:(?5flijtt-'Kl8ff L'.. [iI2,7lC^LfCct ^/c^BGA^-^^/ 

[0 1 16.] m^. ^wM:(D^hw^m(pm&')^w^<^w> 

2 (D^IS(0?F^ffiar UT . ,B Gr^-. P • ( F. C) y< y ^- 

coM3txm^-ov^Tmp^.f;^o J ; \ . 
^ [0 1.1 7],^2o|im,co?f^figf±...7^y.^>^ 
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(10) 

17 

U^-h iM2<D^^m ^^:i:*i-rSBGA-P (FC) 

[oil 8]/.c:i^. S>f^ttfc^v^ti^®>^-:Kcoyy 10 

X 2 X 2 = 8^119 T'fe'^o :iO=f^T% ^T;65fi>i-iK<D^ 
^T*fe5 131(9 ^^<o fifoT. ^>^e< i:t>lo;55ftX 
;l^T-fc^M^^:b^i:cof:(i:8-l = 7il»9 i^^^o ^ 

t><D-Cfc^M^'^:bi^:tt2ili9fo^o e^oT. ^2cD|| 
lfSO?F^«tC^^BGA-P (FC) fl^flsi LT9iif9 

(7 ill? + 2® 9) ^^-h^. ^xr. 

[0 1 1 9] <|IM«^i|2-l >!1I1 0 (a) . (b) 

. — T'V— h 1 7^^fflU^cBGA-R (FC). (OMi^X 

[0 1 2 0] Ell 1 f±. 1^1 0 '^(D^K^y^y'A 
y:hi 5 aco— M^lr^1-¥ffi[ar*fe5o ^coft/^H^;^^ 
^ 5 a f^. ffli:{@cD^7^^ ^''^ffl^l 5 b;55ft$ 

fmmk^^^nPc («?i|;itfSUS 3 0 4H) 

^« 1 5 b fi. efy^fif5ffX*-Jf?(7) y >'>^4^Tfe !9 . g 

[0 1 2 1] mi 0 (a) \ (b) t:i:Jb*l/^T. 1 0 

*5 *9 . tufB^i^ri 0 (D^^^F^^Eco/^ Km@fl¥0 
/^>^:/i 3^^ur:/y >'^Xffi^c:*^|g$;}^TV^5o 1 
" 4 fitulB^ ivV r 0 i:V y'^- h Sffi l 1 i cDP«^(C5fe« ^ 



[0 12 2] 1 5titulS^^/>^l 0:^Bj:X^»ihOTgl 4 

<7)Mli22as§rHtpJ:5i^tulH:/y ^-hS^i r±t;ii2^$ 
ti. 4K«V-M 6tcJ:t)^K«$nfc^lt7?«^^fr 

^m^m±. o^T^y >^hs«i i 
[0 12 3] \i\m%'tv-f\o. 

«i it::>^]^LT@aiS:^tb. ttriE^ >;/ 7^ i o (^ 
dbS) c^ik®^c^^rf^^4<DJ:l^^g«iy-h 1 8tcj;i9^» 

ct V V- M 8 i: !9 ® « ^ I^T 1/ ^ § ^ 2 (D^nW 
(:^7^^-yix- b->v/>>. b-h:/!/— h) 

T^y >'h^si 1 ^yy-i ot^h(omim. 

[0124] 19 fiSulEr y hSS 1 1 (D^ 5/7^^^ 
[0 12 5] milS^^cofci6i^*Mr*fi^«v'- 

- M 6 ^ 1 (omm^y- v i e a:>nm\m}^ 

ttoSK l l^«BU. micoS^^i/-M 6c;^^tli^D>r 
B^cS;^^^^7);^x-Y:7■^l 5 a Mm-zm-t 
^Z.t\z^^^K^)^(Dy.^ >( y-i-l 5 a ^«Si f^m 

[0 12 6] ^hK. ^R'^(onmmmm<o%2(Dmm 

i/— M 8 ^Sffl U S>RiKco>^7":< y-M 5 a (^tecD 
>T-E±1-B 2 (^^^ V- M 8 \.xm^''^(Dti/<- 

-<:7'f 1 5 a i:^/^-:7^u- M 7 ^^l^^i-:^:::^;^^ 
fi^^ mWrn^y- M 6. 1 8tr'f-^:i-c 

[0 12 7] WT. 01 0 4b*J:t^[i|l 1 Sr#MUJfe;i»5e> 

[0 12 8] (a) :7y yr^yT^^igXfl 

btlfc^fB^ffl (Sn/P b = 6 3w t%/3 7w t 

%) ^-e>?s^^ffl^^>-7^i 3 m)n'^(r>'f ^y;yvmm. 

1 l(7:»Cugai^^^>5^-^^±(O*f0^PB (S n/P b = 6' 
3w t%/3 7w t %)- ^^t);^^Sgai^SrllftJEE«&TSig 
(:7y .y7^^.;/:7^^fg). -f-^, 

[0 1-2 9] ^ixT^i oiT^y ^- hSt^i 1 a: 

<Dmm±mit\ A-k^^^^^^. t.<om^-k%m^^ 
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19 . 

[0 13 0] ,(b) ftX:K;^x^:7-Mfi{^xm 

^^:ff\^(D-'^mmm^:^y'>(yt,^^^ ^^^^^^^^ 
u^(r:>mm,m<o'f') > hss 1 1 i,\z.mzm^''y- v i 

5 0t:-e2^P^1cD^zr7$rfT5r ^t:ij:oTK*UTt> 
[0 13 11 (c) fijt<^:^v^->^i^->l£{^'Xm 

=El l±(D^-/>^l 0<DSffi±:ioJ:t/;^7-^ :7-t'l 5 a 
±l-«ufE««.v-h.i 8tcj: t9»#-t-§o :l(0^^. gE. 

taT^2©>Pp^g^^tCl 5 0'CT-2^^1co^:xr^^T5r 
[0 13 2] (d) Tjf^/V^ei^ 

/J^WVI 9^1g«$.iir5o -^hK. 15 ox:. .6 0#£A 
ii:.. 2 2 0"C. 2.0?i^il^±T*SOl?S-t~§C^'t-cJ:oTSufB 

.L0 1.3 31 _(e) *XJK;^x<f :7-^co<@>t^>«lxS 

s>R4^;^7"^:7ti 5 ato^t) b'^-gei 5 d-^mm-r^. 

P (FC) /'^5/^-v^Sr#^o 

[0 1 3 4]._b|ELfc®!itX@(^J:5i-^ .g^:*rl^O-. 

[0 13 5] <mmm2-2>mi2 u) . (b) 
A-p (Fc) (DW^:LU(o-'m^^'t'j^mmnm^^ 

[0 1 3 6] 012 (a) , . (b) iC*5V^T. 1 7 a 

(a) . (b) 4'.tR-as^tcfif^-i??-^&<+br 

mm^m^ir^,^ 

[ 0- 1 3 7 ] g] 1 3 fi< , la 1 2 (a ) ^<D^R'i^n^<— 



(11) 

-fV- M 7 aCi-fJ^^-r^ffijUTfo^o^ rcDft;^^^ 

fo^o ±fE;^^^-7'U— fffl«l 7 bf±. C^il^tffaiSX 

1 7 e;65ffM$tb-CV^5o / . , , . 

[0 13 81'EJIT. 01 2^octt;illl 3^#RgL;i^5t 

[0 13 9]' U) iy:/^y>^»ggXS. 

. ^^(DT/y i/h£«l.l±tcyy 

yi o^:/y >hsffii 1 }i(nW[\z.^±mt^%'^^'^ 
[0140] (b) m^'^y^y-^y^^¥siM, 

20 <@>T-*^c0^r -f 7.-^^ 1 5 , S U S 3 0 4 Yit^^ti.- 

5 0. 35 mm^O t fltifB 7 y -jy p*^ ^SiK^ 
Ottic^SCiT'y hS^ 1 1 nz-^^v- M 6 fcj; (9 
««i-5o icD^. tt^^Ji L-C3i.1f4r~>^"-<-;^ h 

. . 2 ^FbIOT ^ z^J b.Z. t icX o xmM t-C i > V >o 
[0 1 4 1 1 (c) ^R.m^y<-yu~ Mif+XS 
S^:*lP]»-^rBlPl«lC;&A-y^- htS^ l 7 b iSjf^ 
fife$Hfc5/i:K*/^-y^U- h 1 .7 a, («ajx.ri C u 

30 .^i@<07'y:xh^®i ocr)»aD±*jJ;t;« 
ffiffi .*ji.-e 2&mmMm:^ i .5 o'er- 2Wrrgco:¥n. 

T Sr.ff 5 i C: J; o -c«« UT t> J; V ^ 
[0 14 2] (d) *'-/V^«Xe . , , . 
mitB^Ji««l2-l tlsl^t;::, T'y i^hSKl l<DMm\c 

[014 31 (e) 's;^^*^^-7°w-b(oe>t^^gtx 

.. GA- P (,.f'c) ,/-?s'-^--.v^ . 

[0 14 4] ±iEUfciKiSx®(oi 5t^ «$::^rSico- 

. coeJt^^gSXS^.*|It||JStt:5i;i,tJ:,>)- :^«9SiLVN;!)S- 
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[0 14 5] <SlMW2-3 >igi 4 (a) . (b) 
A-P (FC) <Dm^^:Ln(D-m^^ir^MMUm:3fS^ 

[0 14 6] r (DmMm'2 - 3 (t . mmmmm 2-i\c 

^[0 1 4 7] Bll 4 (a) , (b) t;i*3l/^T. 1 5 a ft 

S>R^co;^7^'-< ^'-^^ 17a ^t^R'^<D:^^<—-:fi^- h 
•C*fei9. ^(^ffittBll 0 (a) . (b) . mi 2 

( a ) ; (b ) 4^ t m''U^\^i±m-n^^H\^r^(D 

l O i 4 8 ] Z <DmMm 2-3 T*ft. ,«icfiO>^y h 

^ffil l±lc::ftR;KcD;^x^:7^l 5 a^l^^b. 

S>R)Kc?:>:^^^-7^i^-M 7 a^1g«L. :/y 
Sffil l (7)«®l::7K-;w (I^^^T) ^^«U/c^. g 
>Rtt(D';^x>f ':7-^ 1 5 a io j:t^e>R4^0:*y^— h 
1 7 a ^{@K-l^^if^ili-S :i i tc J; o T^^fr^H* 
«s:(Oj@>ti--e]©fb. BGA-P (FC) /^°-/<^-v^$:# 

[0149] <^MC^ll2-4>|imM2-4ft. -^tb^* 

:^'r^ y-r • 1/- h<D-'i^^^mm LfcB G A 

-P (FC) c^M5tXStr#^t>(DT^fe<9; :icOXS-C 

[0 15 01 m i s \::m't-^R'^<o"^'r ^ y-r • 
y^u- ho— #:#i2 1 ft. ffl#:j0<D>^.7'-f :7-^ • 

T^u- h-fls:^^2 1 hffm^:^\^<D~^?mmmm^ 

(^i;if^Cu) -btE;^x 
^:7^ . ;^7/<-:/u-h-ft:^^2 1 bft. >^7^^:7-:h 
- h<D~#^2 i<Dy \^—h.W:f^2 i cfc 

/^-T'u- hcT)— frfe 2 1 cDi|)i:^f^[^iaaj {y i^as 
^2 1 c) \z.n.^^^^\zMiKm'cfm%2. 1 ^tmi^ 

[ d'l 5 1 ] -z.(D%ws^\ 2-4 T^ft. ^ y 

t ' :^><^zf V <D-i^m 2 1 SrfflMt^:?^ y 
;Kl ,l-it-^S«b. T^y vKS^l l t^»ffifw'4^-/i- 

-':ru- h(D-i^m2 i^m)i l^mm^mir^ztlz^ 
' o r 4'^flsigs1^flf(73M>f i^«)¥ u -B G A - p ( F 

C) ^^iy^— :^^#5o 



(12) 

'22 

[01521 <%m\ 2-4 O^ff^0iJ> Z:(0%mi 2 - 

x.xs^-^^(omm^<D~'m^mi % (a) . (b) « 
[0 15 3] z.(oi:MrQ^m^h.^^R'^<jyy^'TAy^ 

' ioA—'f V- h(^-frfe2 2 ft. Z.<D^%^ ti^^-'f 
l/^hffl^l 7bft, f5f^0. 2 mmJ?:-ef5f^iE:;^?fJ(0 

T^u-h^^rfcD. ;^x^:7-^^^i 5 eft. (SI? 

0. 5 5mmJ?r(5t?IE^r?F^(Dy ^^^^^ll^rfe^o 

;^/^->^U-h-^^Jfig2 2b) fC^Sff5>ili-^fci6(0 
^f9^^2 2 c#fM^;h.TVv^, ■ 
[0 1 5 4] <S:^M2-5>r£^^ffi^!l2-5t;i#^ 

fficD-M.^Ell7 (a) .; (b) t;itSB&6t)f-^tT*5 

(a) . (b) iC^-f-o 

[0 15 5] Ell ^\t^-^^R:^(Dy^'r ^y^ • ::?7^<— 

20 7^^- V<D~mn2 3 ft; «l^f@<7);^X^ 37*^ • 

T^U- h-*^^2 3 b^S5$;^f^o-^P«mSl;i^^^fi 

^f\.x^^\ ^mwh\^x^^wm\mc^^^hh\>\:- 

0. 4 OmmCO— ^J?$OSUS 3 0 4H:/U- 
VMtO. 2mmO— ^/i:^(OCuyi/— b) 1/;=^ t:i 

ti9Si9iPX$ti; ;^7/^-:/w-hfi®i 7b^;^7^^ 
ft^^n^o ^LW.y^y-^y-r-ti^^-zru-v-^^'^ 

2 3bftv y^7'Ay±'-ti^^—'^V—V(0—^m2Z(D 
30 7U-isgB^2 3 c^c:MLTfflV^^!9 t'>'2 3 d U 

■ x'^^^^fzMmr<:-m)\m^^^x\^^:. -^tc. s 

i^j^iagB (:7u-Ag|55)^2 1 c) 

\zmt^n2 1 em^^^iix^^^^o 
[0 156] ±mmmm2-5\zx<>xmm^tlfc^^m 

^i^fitt. gll7 (b) K^irXolc. :/y:/>Sffil 

1 {cmm^fifc^mi^-^y^i ot. mm^y:^^mt^ 
tifziP^'rWyi-mmi sht: mmyvyhmmmi^ 

T'f;!^!^ LTS«*J 1 8 fc J: t)g^«^>ufc;«7/^-:/i— 
KffliiK 1 7 b t^McmVs mmy^T-^y^tti^'^-^^ 

-ht\'t-^mh.\.xi^m^f\^x\.^^z.h^mwit'r 

[0 15 7\ Z.(Dm^^ mt^y^T'^y-i-h'^^^-':^^— 
Yb(0-W^2 3ftv -'^W^(0':fu-Vt^'^\^y^\^X. 
t)^f9Jpx$K Jiiagp<^;^xy:7^fi®i 5 b 
4^*gl5<D:;&>'<-:7'u- MS«l 7 b;iiS-^^^$cD^II^ 

50 h^(^-<^:!fe2'3 ftv ;^/-^-y v" h^^i 
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t). .:^'r^yi'W$,l 5 hh1o/<-'fu- hffl^l 7 b 
^ T^ia* tvfcF^aST^^^ U;rc;^f ;^^7k^)'«r^1'^flS^-2l:6S-r 
[015 9.].<^jaC^l2-6>[g|l 9 (a) . (b) 

c) oM5gX@co-M^^i-^MMmiil*5.J:tJ^-a5^t^ 

[0 16 0] rcD^J£W2-6 7?ti. >'b 

SKI 1 afi. ^ti^:tuS:p^p^5/:/;;>5^tt*:h.f^mt^^ 

1 1 b/!^5g^:;^^^(7)-^PB1PSS^-ff^^^i^•rv^^o -^i- 

4^cD;^7^>f :7-^l.5^^«^]l 6twJ:«9K»L. $b . 
tc, ffll:fi<D<@>t4^co:^/<-:/u- h 1 7 Srg^«^J 1 8 

_^^Sbfcmv *;^4^c7?:7:*y:XKSffi.i..i ^fs^r 

®fL.^ BGA-P (FC) /^:y>^-v^^#^o 
- [ 0 1 6 1 ] ±1ELfc J: 5 Jte*^!^^.^-2 (^^1S<^?F^^ 

1, y!^x>f>:7-:?-l 5 jBj:t^;^7^^-7'u--> 1 7<d5'^«^ 
^>7'£< ^ t> lroSr^.5/:/^ttffl^«i 1 bfo^v^^i;^7^ 
>f :7-^|^^l 5 b*?^v^tl:^?/^--7'u- hli^l 7 hi)^ 

[0162] ^fc. ±IE^ 2 c^^tS;co?f^ffit-#s^K5t:*' 40 

nmi 2 - 5 >i;: J: »9 M^^tb/c¥^*^fit-«ttvtf^ ^ 
T^y^-hStSi l^:l^«^i^f:l^»^^^:y:7^l,o^latf^ 
JUiSas Tv^ y v?S«_b tc^* ^ 5 ;^ r :7 ; 

t.hhK^^:^'fl 0jc^«$*x§;^/^-7^t-- h^^l'^ 
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[0 16 3] fl^. tuKUfcJ:5 7'<C*^PJ(^^^JS{?iJt- 

teg ^ fS] ir: FpI^K) ^ i^T v ^ M p ^ i 5 e , 2 
le, 2 2e\ 2 3 e ft. :^/^-:/l/- 
7Lt;i Srff A IW]- b:" ?/ ^xm^§(Sp"p^ =^ ^ 

[0 16 4] ^/c: ±ISBlP.^fi. ;^x^:7-^. 
T'u-h. • yi/— <^fe<^±T 

[0 16 5] ISiS-^-iJ^ h L■)C<^^tSfi^ B^tB 

[01. .6 6] <^j^:^(oi3y^—'fv—y(owe^m>%ii^ 

30 ^j2-2, 2-3^X^^$n^SR;bt:*'^^-7^1/-h 
17afl. 11120 (a) . (b) tii^i" J:.5 1-. 
-T'l—h^i^.l 7.b(0 5'^oX^i/:7^1 OlC>EtI^i-^gi5 

5tCT'^>'>^>'i^JPXgI51 7 f Sr^ttT*5t, 
-M 7.a ^^ix7'±Og^^^Jl 8 ^co^^ttSrrSji^ 

[0 1 6.7l^fc. HutB;^^^-:/^- K^^l 7 bco5 
ibx;^7"-^:7,-^ i 5tc^^f^-r^gU^i;i. ;^r-f--:7-t-;^fp] 

. as . (Hl.T^-dr-r) =lrlSttTjb"^, h 1 7 a $r 

[0 l,6 8],^1E/c. .mrffi;^;/^-:^u-hM^i 7bt;^. 

m^m 1 8 <DWim<Df:ffy^^nm^Mi)^^^^ p 

[ oa^^ 6 9 ]'~ rnifE Ufc- J: g Slj^^lr^ r?S p # 
- b-f . ;^T:-f >^-:^::-:^7"-f • t^w— hco— f^- 
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O ^ tfl* ^ ± $ ii: ^ r i: pj fg -e fc § , . 
[0 17 0] <:^'r ^ y'r<Dm^m>^R'^(o:^'r ^ y 
ISic (eiJ^fi4-6) (oy^v-^y-rmmi)^^^^ 

^V^^||#3ft (^flxtf SUS 3 0 4Hv^^^^e^0. 35 

ii:^i 7 ht^^^ij^a^-'&mmmm^^^x^^ . 
^mx\m^^m<o v (^(ix«c u ^ 

[0 17 2] <y^v-^y-r ^ tf/<^^\^—V(D—W^m(D 
mWly^R'^oy^y' ^ y-r • :;i7/^-yi^- 

UPc\±. SUS304H. Cu?i ^*le:|5I^^;h."f ^ A 
K N i ;^ Cu/W. Al-S iC?it* 

x\%f^<\ m^\tm 1 8 (a ) K7jiir^Rii^(oysV' >( y 
y^v-^y-i- • i3/^—^u- v-W^mML2 3 b<DKPPiastc " 
^y^h^\^^t.^R'^(o^/<—'fu—v\^-^^'^xh. y^ 

[0 17 3] z.<D^b\^mtm:^<omm^\z^^\fiy'k 

[0 17 4] mh. mn. ^^^mw(r>mm(Dm^tiM 
t \.xmw5\^o)^mm'^^^^t>. ^m^mm<o^ 

mimwrnm.-^ h \.x\>mwM^(r>m\\t^ ^ \^i^(o 

[0 17 5] rixtC^ftUT. t:V^¥&M«c7)^a2 

[0 17 6] Kyy'-cyi-. t'u— -h, y^r^ y so 



^5 

i^^^il^i^i<. ^*^^B<^St^cof--YXJ:!9/h$<Tt) 

[0 17 7] m±mm<Dm^u<DF^^^\i'>t^ 

[0 17 8] <^.w»<Dmm>:^mM(o^m^^<y^ 
^<-^u-v) \z.mh'f:{'iL<D^nw^^M\\\:xhx, 

}£) ^m^'^ti%nvf'^m.m\^xi,^^\\ - 

[0 1 7:9] uiih: mu^^^^^mi-^rci^(D^ni^ 

ft. ^mw'kmmMMh^\^^\-tmmnmz.w'^i.x^ 
[ o 1 8 1] mmm^ ^^m-r^f^}^ (o%nw i: l r 

[0 18 2\ <y7'^y'r. hcoS»xS 

to^ji?Mi >iKi2 ii;i^i-j:5it. ^yy'^m.mm^^ 

h 1 %m^^^R'm<Dyy- ^ y-ri 5 a (??>T-5t-lfiWtt 
4*cO(^E^«ScD^ 2CDg«V- h 1 8 ^ffiffi ^R 

[:0 1 8 3] <';^7^^;:7r^^ f (D^^Xfl 

c^^ff^M2 >|I] 2 2 ic^f J: 5 ^iyX^«fB«{^>Et 
V l-^ii^'^}b^R')^(oyv'^yi'\ 5 a (^Jtffii^lfif^it 
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5o ^ L-T. mL% 1 C0^« V- h 1 6 cO>tS (^IM^ . 
»-r ^ :i ^ ct !9 V ^ ^ ^ 7-^ ^ :^ 

[0 18 4] <:^7'^y't. ;^/^-7'U- hcDlg^Xg 

co^?f$M 3 >[gl 2 3 tc^-f J: b l-v ^ 

tc, ft>R4itco><.7^-<7^cDteo>tS±l-MEI|2(DtS« : 
[0 18 5] <^^^-^y-Y^m'XM.(r>^l^W\\>m 

2 4 tC^-r 5 t-. ftKJbtO;^^^-^^ M 7 a cO^H- 
±ta^ 2 cDg^« v-- M 8 a ^fxm,kmm\-^m f-. 

tCfi, % 2 CDg^^ V" M 8 a (O^ffl fi^^^^J'^ < 30 
[0 18 6] <:^/^-yi^- h^^XmcD^?f^t?[|2 >II1 

2 5 5 S;^1^(^:;^?/<-:/.V- h l 7 a <7)>t . 

LTMffi^«Si^^ 2 (D^m'y M 8 b 
I£<^ttbnfcit>(^^{£fflf ^LT.^ ±IE^2 0l^».. 

[0 18 7] <;^x^7-^- ;^7^^-7'i— h-fl2fe»«,v 
:/i/">-#:fe:^«SU. SPUR • JSE^-f-^r ^icj:^) -:^ 
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[0 18 8] <7K5/x^:/^Xfl(Z)»$0iJ>7K^/x^:/ 

[0189] < ^-r;V^®xmcO«^0iJ>4^'-/V^«X 
. . 7 ^ ^/ ^ ;^ 4o i fp^ ffl ^>/v^^ V ^ § 

[0 1 9 01 <BGA^'<^y^-i;^U^^(OmmM>:^^ 

OPGA (pin grid array) ^V^CDM^^^V — V^Wo 
butt-PGA. mm^'^t LT/^^/.K<^^^ifoLGA 
•(land grid array 

OQFP (quad flat package ) t>®ffl "11^'^ 

[0191]..... ^ 

mj7m::-^tiif£. ^<y>r--jmm. mi<Di^ni^^JiV^ 
m 2 <Dum^<^ 0 h(D<^^j:<t h 1 -^^'^ly'fmm.mm 

[0 19 2] ^fc. :^wMp^mi^mmpmmijm^^ 

[0 1 9.3i,^fc' ^^m<D^m»&m^^xfiit. 
^\.'^%2(o%^m^-m}h \.xir^^^h.f^\><D-^m.m 
[SiBtDffi^^ppi/ - 

, ^ ,B-G A^T- 'D,. ( J A B X.^< y v^pK^Hl® . 

C0^:^^>I;1 - 1 (0-W^.^t-7:P-^.-v--hc 

[s 2 ] (0'XMx^m^^^^R^^<r>y^'T^,^ 

[HIS.] *^PJ(7i>^l(0|lffic^?f^mc#l§BGA-T 
(TAB)- /-^.^/^Sr-v^oM^XmcO^tSM 1^- 2 0-«v 
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[|§I41. m'^(0-XM'r:^^^f\.yb^R^o:>ij^^-'f\^- 
-^!l^^i~¥ffilIlo 

[0 5] :^mm<D^i(ommmm\z4.^BGA-r 
(TAB) ^<^y^-i:^(Dmi^j:.U(Dmmwi~3<D-m 

(TAB) ^<^y^-i>(ommj:u(DmMmi-4x-^m 

K'ik\^M^^tifc:^r' y± • V<o—{ 
Sffi-r^BGA-T (TAB) /-^^/^^-v^CDMatXmcO 

%A%'^m(o—m'k^^y^—^^—v. 

[09] 0 7cd;==.x^ 7-:^ • 
i-^S0o ^ 
OJf^^t;:#.^BGA~P (FC) ^^?/<5r^v?(DKitXfl 



[011] 01 0 t<og>R*t;^x^:7'^co-0ilS:^i-^ 
E0O 

[012] *^PJcom2(O^JE<^?f^^tC^^BGA-P 

.(FC) ^\y^-9^WMTM(D%m.m2~2<D-'m-^ 

[013] 012 V(r> 

B&6^tc^-r¥S0o 

[01 4] *^§g(DS2co||Jgco?gffit;i#.^B 
(FC) ^<y^-'y(Dm^-XM(0%m.m-2~3 

[015] i^w^mm(D%m.(r>irm\c^^^B 

(FC) ^'?5/^-v^<0^5gXmo||ffi^!|2-4 

[01 6] ||J£^[|2-4cD^?F?^jt;:^-5BGA-P (F 
C) /'^:y<^-i^<OM^i£XflO^J£W2--3"(D-W*r«tB& 

[017] *^5^0^2"<D^jSOJF^Bt^^^'5BGA~P 
(FC) /^^/^-v^£^M3tXflC0||M«2-5O-€F(^ 

W&t)tc.T^-r:»M4!^0*5 J: U^liy^ff® 0o 
[018] 01 1 ^(O^JViK(oy^'r^y& - 

- ho— »fe(D-M?rWetJi-^'r¥ffi0o 

[019] imm<D%2(o'm^mm\m^BQA-v 



GA-P 
GA-P 



SO 

(FC) /'?5/^-v^C0«igXSt^^JS^!l2-6(D-t?!|Sr 

eEi&Wfc*i-^}'»m0*5J:r;^Wl$ffffi0o 

[02 0] :^^m<om2<Dmm<Dmm\z^\f^^R'^:^ 
[02 1] ^wM(om2(omMmm\^:t6i'f:^y.T^y 



[02 2] if-%m<ow>2<Dmmmm\^^\'f^y^^^y 
[02 3] :^wmm2^mmmm\^^n^::^v-^y 

[024]' :;^mM(Dm 2 (omm(omm\z^\f^:^^<-':^ ' 

[025] 2 <^3imc^ff^^tr:fcNt -5 

[02 6] BGA-T (FC) y<y ^-i^^^-t^^^ 

[02 7] «§*(DBGA-T (TAB) y<y^-i^^^ 
[02 8] 02 7 BGA-T (TAB) /^y<^-v?c75 
[02 9] ^5ROBGA-P (FC) V^5/>Sr-i/S:;ti- 
[03 0] 02 9OBGA-P (FC) ^^y^—i>(D^ 

^<Dmmj:n(D~m^^iry xn^^^^ 

[0 3 1 1 0 2.9 (DB GA-P ..(F C) . 
[??-i-<D^igj 

1 0-^*^^^/:/, 

1 1 -"TABx-y, 

1 1 a ■■■tR'^<DT ABT—y"^ 

1 2-TAB7^->^(^^pg/^>^:/g^Jgg|H5. 

1 3---^Bg/^>^y, 

1 4-^ll:«J3i. 

1 s-'-y^r-^ y-r, 

1 7-;^/^-yi/-> (b-hiy^-^, /t:-h:/u— 
'» . 

1 7 a h (t-hv'>'^, b — 

h:/l/-h) . 
1 8--S#^J. 

1 9'"^M^mi^(D^m7f^-/i^. 

21 ; 2 2. . 2 s-'-S:R'^<Dy^'r^ yf- - 
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